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4/5,K/l (Item 1 from file: 348) 

DIALOG(R)File 348:EUROPEAN PATENTS 
(c) 2004 European Patent Office. All rts. reserv. 

01637055 

Method of correcting color image data according to correction table 
Verfahren zur Korrektur von Farbbilddaten gemass einer Korrekturtabelle 
Procede pour la correction de donnees d* images selon une table de 
correction 

PATENT ASSIGNEE: 
SEIKO EPSON CORPORATION, (730004), 4-1, Nishishinjuku 2-chome, 
Shinjuku-ku, Tokyo 163-081 1, (JP), (Applicant designated States: all) 
INVENTOR: 

Kakutani, Toshiaki, c/o Seiko Epson Corporation , 3-5, Owa 3-chome, 

Suwa-shi, Nagano-ken, 392-8502, (JP 
LEGAL REPRESENTATIVE: 
Winter, Brandl, Furniss, Hubner, Ross, Kaiser, Polte Partnerschaft 

(100051), Patent- und Rechtsanwaltskanzlei Alois-Steinecker-Strasse 22, 

85354 Freising, (DE) 
PATENT (CC, No, Kind, Date): EP 1349373 A2 031001 (Basic) 
APPLICATION (CC, No, Date): * EP 2003005852 030314; 
PRIORITY (CC, No, Date): JP 200279564 020320 

DESIGNATED STATES: AT; BE; BG; CH; CY; CZ; DE; DK; EE; ES; FI; FR; GB; GR; 
HU; IE; IT; LI; LU; MC; NL; PT; SE; SI; SK; TR 
EXTENDED DESIGNATED STATES: AL; LT; LV; MK; RO 
INTERNATIONAL PATENT CLASS: H04N-001/60 

ABSTRACT EP 1349373 A2 
The technique of the present invention allocates a coordinate point of 
target image data on a color space to multiple lattice points in a color 
conversion table and reads data stored at the multiple lattice points. 
This arrangement ensures high-speed color conversion of the target image 
data. The procedure selects multiple lattice points and allocates a 
coordinate point of one target image data to the selected multiple 
lattice points. The procedure then specifies color-converted image data 
corresponding to the target image data, based on data read from the 
multiple lattice points. A first application allocates the target image 
data to the coordinate points of the multiple lattice points arbitrarily 
selected in the vicinity of the target image data. A second application 
allocates N-dimensional target image data to the coordinate points of 
multiple but not greater than N lattice points. A third application 
calculates an arithmetic mean of the data read from the multiple lattice 
points to specify the color-converted image data. Any of these 
arrangement effectively enhances the conversion accuracy without 
increasing the size of the color conversion table. 

ABSTRACT WORD COUNT: 180 

NOTE: 

Figure number on first page: 1 

LEGAL STATUS (Type, Pub Date, Kind, Text): 
Application: 03 1001 A2 Published application without search report 
Examination: 03 1 00 1 A2 Date of request for examination: 2003041 1 
LANGUAGE (Publication,Procedural,Application): English; English; English 
FULLTEXT AVAILABILITY: 
Available Text Language Update Word Count 

CLAIMS A (English) 200340 3001 

SPEC A (English) 200340 30925 
Total word count - document A 33926 
Total word count - document B 0 
Total word count - documents A + B 33926 



INVENTOR: 



Kakutani, Toshiaki, c/o Seiko Epson Corporation . 



...SPECIFICATION data with an image output unit, such as a CRT, another 
display, or a color printer . 
Each of the image output units like displays and color printers has 
intrinsic color reproduction properties. Color correction according to 
the color reproduction properties of each... tone values of various colors 
including at least cyan, magenta, and yellow is required to print a 
color image. The image processing apparatus of the above application 
ensures high-speed conversion... 



4/5,K/2 (Item 2 from file: 348) 

DIALOG(R)File 348:EUROPEAN PATENTS 
(c) 2004 European Patent Office. All its. reserv. 

01470564 

IMAGE PROCESSING DEVICE, PRINTING CONTROL DEVICE, IMAGE PROCESSING 

METHOD, AND RECORDED MEDIUM 
Bll,DVERARBEITUNGSGERAT,DRUCKKONTROLLGERAT,BILDVERARBEITUNGSVEI^AHREN 
UND 

AUFNAHrilEMEDIUM 

DISPOSITIF ET PROCEDE DE TRAITEMENT D'IMAGES, DISPOSITIF DE COMMANDE 
DEPRESSION, ET SUPPORT ENREGISTRE 

PATENT ASSIGNEE: 
Seiko Epson Corporation, (2132631), 4-1, Nishishinjuku 2-Chome, 
Shinjuku-ku, Tokyo 163-081 1, (JP), (Applicant designated States: all) 
INVENTOR: 

KAKUTANI, Toshiaki,c/o SEIKO EPSON CORPORATION , 3-5, Owa 3-chome, 
Suwa-shi, Nagano 392-8502, (JP 
LEGAL REPRESENTATIVE: 

Winter, Brandl, Furniss, Hubner, Ross, Kaiser, Polte Partnerschaft 
(100051), Patent- und Rechtsanwaltskanzlei Alois-Steinecker-Strasse 22, 
85354 Freising, (DE) 
PATENT (CC, No, Kind, Date): EP 1333659 Al 030806 (Basic) 

WO 20020321 10 020418 
APPLICATION (CC, No, Date): EP 2001972714 01 1005; WO2001JP8837 011005 
PRIORITY (CC, No, Date): JP 2000307926 001006; JP 2001307214 01 1003 
DESIGNATED STATES: AT; BE; CH; CY; DE; DK; ES; FI; FR; GB; GR; IE; IT; LI; 

LU; MC; NL; PT; SE; TR 
EXTENDED DESIGNATED STATES: AL; LT; LV; MK; RO; SI 
INTERNATIONAL PATENT CLASS: H04N-001/405; G06T-005/00; B41 J-003/00; 
B41J-005/30 

ABSTRACT EP 1333659 Al 

When image data is converted into an expression format based on the dot 
on-off state, such conversion is performed in a unit of a raster group 
comprising a predetermined number of adjacent rasters. When this is done, 
the binarization errors occurring in each pixel of the last raster 
located in the last position of such raster group are diffused into 
surrounding pixels and stored in a first storage unit. The errors are 
read out from the first storage unit for dot on-off state determination 
regarding the first raster of the raster group adjacent to the 
above-mentioned last raster, and binarization errors occurring in 
connection with this determination are stored in a second storage unit 
that permits faster reading and writing of data than the first storage 
unit. The remaining rasters following the first raster are converted into 
dot rows by conducting dot on-off state determination for each pixel 
therein in parallel with the process to convert the first raster into a 
dot row while taking into account the binarization errors that occurred 
in the first raster. Consequently, the errors that are taken into account 
by the pixels of the same raster are stored in the second storage unit 



that permits faster high-speed reading and writing of data, and the image 

data for the raster group can be converted at a high speed. 
ABSTRACT WORD COUNT: 223 
NOTE: 

Figure number on first page: 001 

LEGAL STATUS (Type, Pub Date, Kind, Text): 
Application: 021023 Al International application. (Art. 158(1)) 
Application: 021023 Al International application entering European 
phase 

Examination: 02 1 023 A 1 Date of request for examination: 200206 1 3 

Application: 030806 Al Published application with search report 

Examination: 030806 Al Date of request for examination: 20020613 
LANGUAGE (Publication,Procedural,Application): English; English; Japanese 
FULLTEXT AVAILABILITY: 
Available Text Language Update Word Count 
CLAIMS A (English) 200332 4413 
SPEC A (English) 200332 21636 
Total word count - document A 26049 
Total word count - document B 0 
Total word count - documents A + B 26049 

IMAGE PROCESSING DEVICE, PRINTING CONTROL DEVICE, IMAGE PROCESSING 
METHOD, AND RECORDED MEDIUM 

INVENTOR: 

KAKUTANI, Toshiaki,c/o SEIKO EPSON CORPORATION 

...SPECIFICATION that express images through the formation of dots on a 
display medium such as a printing medium or a liquid crystal display 
are widely used as output devices for various types.. .processing 
apparatus described above pertaining to the present invention can be 
advantageously employed in a printing control apparatus that controls a 
printing unit that prints images through the formation of ink dots on 
a printing medium by outputting print data that controls such ink dot 
formation. 

The first or second image processing apparatus described... 

...determination results. Consequently, if the first or second image 
processing apparatus is applied in the printing control apparatus 
described above, image data can be quickly converted into print data. 
It is advantageous for the print data obtained in this manner to be 
output to the printing unit, as it enables the printing unit to 
print high-quality images at high speed. 
The present invention can be implemented in the form... state. 



4/5,K/3 (Item 3 from file: 348) 

DIALOG(R)File 348:EUROPEAN PATENTS 
(c) 2004 European Patent Office. All rts. reserv. 

01470554 

IMAGE PROCESSING DEVICE, IMAGE PROCESSING METHOD, RECORDED MEDIUM, AND 
PROGRAM 

BILDVERARBEITUNGSEINRICHTUNG, BILDVERARBEITUNGS-VERFAHREN, AUFGEZEICHNETES 

MEDIUM UND PROGRAMM 
DISPOSITIF DE TRAITEMENT D'IMAGES, PROCEDE DE TRAITEMENT DAMAGES, SUPPORT 

D'ENREGISTREMENT, ET PROGRAMME ASSOCIE 
PATENT ASSIGNEE: 
Seiko Epson Corporation, (2132631), 4-1, Nishishinjuku 2-Chome, 

Shinjuku-ku, Tokyo 163-0811, (JP), (Applicant designated States: all) 
INVENTOR: 

KAKUTANI, Toshiaki , c/o SEIKO EPSON CORPORATION, 3-5, Owa 3-chome, 



Suwa-shi, Nagano 392-8502, (JP 
LEGAL REPRESENTATIVE: 

Winter, Brandl, Furniss, Hubner, Ross, Kaiser, Polte Partnerschaft 
(100051), Patent- und Rechtsanwaltskanzlei Alois-Steinecker-Strasse 22, 
85354 Freising, (DE) 
PATENT (CC, No, Kind, Date): EP 1331806 Al 030730 (Basic) 

WO 20020321 13 020418 
APPLICATION (CC, No, Date): EP 2001972699 011004; WO2001JP8774 011004 
PRIORITY (CC, No, Date): JP 2000307859 001006 

DESIGNATED STATES: AT; BE; CH; CY; DE; DK; ES; FI; FR; GB; GR; IE; IT; LI; 
LU; MC; NL; PT; SE; TR 

EXTENDED DESIGNATED STATES: AL; LT; LV; MK; RO; SI 
INTERNATIONAL PATENT CLASS: H04N-001/60; H04N-001/46; G06T-001/00; 
B41J-003/00 



ABSTRACT EP 1331806 A 1 
When color converting image data of a first color coordinate system to 
image data of a second color coordinate system using a color conversion 
module, the tone values of said second image data are proportionally 
increased for conversion in a tone value range in which small dots or 
light dots are formed. Next, second image data is converted to dot volume 
data relating to the dot forming density for various dots with different 
tone values expressed per single dot. At this time, the proportional 
increase part of the tone values of the second image data is corrected, 
and suitable dot volume data is obtained. If this is done, even in an 
area where small dots or light dots are formed, it is possible to 
supplement insufficient resolution of image data during color conversion, 
and to display images of high image quality. 

ABSTRACT WORD COUNT: 142 

NOTE: 

Figure number on first page: 1 

LEGAL STATUS (Type, Pub Date, Kind, Text): 
Application: 021023 Al International application. (Art. 158(1)) 
Application: 021023 Al International application entering European 
phase 

Application: 030730 Al Published application with search report 
Examination: 030730 Al Date of request for examination: 20020905 
LANGUAGE (Publication,Procedural,Application): English; English; Japanese 
FULLTEXT AVAILABILITY: 
Available Text Language Update Word Count 

CLAIMS A (English) 200331 1849 

SPEC A (English) 200331 18288 
Total word count - document A 20 1 37 
Total word count - document B 0 
Total word count - documents A + B 20137 



INVENTOR: 
KAKUTANI, Toshiaki ... 

...SPECIFICATION Image display devices that express color images by forming 
dots of each color on a printing medium or on a display medium called a 
liquid crystal display are widely used as... 

...data are converted by each color into a set of specific colors that can 
be printed as dots by an image display device, the obtained various 
colored image data is converted... the three primary colors of light, and 
in many cases, when the color image is printed , printing is done by 
forming dots of colors including at least cyan, magenta, and yellow which 



..preferable that the image processing apparatus be able to be broadly 



applied to color image printing . 

Also, for the image processing apparatus described above, it is 
possible to use a structure... 

...also possible to suitably apply the image processing apparatus of the 
present invention to a printing control apparatus that controls a 
printing unit by outputting printing data for controlling dot 
formation to a printing unit that prints a color image by forming 
various dots of differing tone values expressed per single dot using ink 
of various colors on a printing medium. Specifically, the image 
processing apparatus described above can receive image data expressed by 
a... 

...resolution kept as is. Therefore, if the concerned image processing 
apparatus is applied to a printing control apparatus that controls a 
printing unit which can form various types of dots with different tone 
values expressed per single dot, it is possible to draw out the 
performance of the printing unit and to print color images of high 
image quality. 
Also, the present invention can be realized using a... 

...of an image display device that can form small dots or light dots and to 
print images of high image quality. 

Furthermore, the present invention can also understand a program that 

...form small dots or light dots, so that images of high image quality can 
be printed . 

Brief Description of the Drawings 

Figure 1 is a schematic structural diagram of the printing system of 
a first embodiment. 

Figure 2 is an explanatory diagram that shows the structure... 

4/5,K/4 (Item 4 from file: 348) 

DIALOG(R)File 348:EUROPEAN PATENTS 
(c) 2004 European Patent Office. All its. reserv. 

01470150 

IMAGE PROCESSING DEVICE, PRINTING CONTROL DEVICE, IMAGE PROCESSING 

METHOD, AND RECORDED MEDIUM 
BILDVERARBEITUNGSEINRICHTUNG, DRUCKSTEUEREINRICHTUNG, 
BILDVERARBEITUNGSVERF 

AHREN UND AUFZEICHNUNGSMEDIUM 
DISPOSITIF DE TRAITEMENT D'IMAGE, DISPOSITIF DE COMMANDE DEPRESSION, 

PROCEDE DE TRAITEMENT D'IMAGE ET SUPPORT D ENREGISTREMENT 
PATENT ASSIGNEE: 
SEIKO EPSON CORPORATION, (730004), 4-1, Nishishinjuku 2-chome, 

Shinjuku-ku, Tokyo 163-081 1, (JP), (Applicant designated States: all) 
INVENTOR: 

KAKUTANI, Toshiaki , c/o SEIKO EPSON CORPORATION, 3-5, Owa 3-chome, 
Suwa-shi, Nagano 392-8502, (JP 
LEGAL REPRESENTATIVE: 
Winter, Brandl, Furniss, Hubner, Ross, Kaiser, Polte Partnerschaft 
(100051), Patent- und Rechtsanwaltskanzlei Alois-Steinecker-Strasse 22, 
85354 Frefsing, (DE) 
PATENT (CC, No, Kind, Date): EP 1323537 Al 030702 (Basic) 

WO 2002030676 020418 
APPLICATION (CC, No, Date): EP 200 1 97033 1 01 1 00 1 ; WO 200 1 JP8658 0 1 1 00 1 
PRIORITY (CC, No, Date): JP 2000308029 001006; JP 2001279915 010914 
DESIGNATED STATES: AT; BE; CH; CY; DE; DK; ES; FI; FR; GB; GR; IE; IT; LI; 
LU; MC; NL; PT; SE; TR 



EXTENDED DESIGNATED STATES: AL; LT; LV; MK; RO; SI 
INTERNATIONAL PATENT CLASS: B41J-002/52; B41J-002/21; B41J-002/205; 
H04N-00 1/405 



ABSTRACT EP 1323537 Al 

Image data is converted into dot density data representing dot creation 

densities of variable size dots. The procedure converts the image data 

into data representing the sum of dot creation densities of a small size 

dot and a large size dot as the dot density data of the small size dot. 

The procedure also converts the image data into data representing the sum 

of dot creation densities of a medium size dot and the large size dot as 

the dot density data of the medium size dot. The procedure respectively 

specifies the on-ofF state of the small size dot and the on-off state of 

the medium size dot, based on the dot density data of the small size dot 

and the dot density data of the medium size dot. In the case where both 

the small size dot and the medium size dot are in the on state in an 

identical pixel, the procedure specifies creation of the large size dot, 

in place of the medium size dot and the small size dot. The technique of 

the present invention enables the on-off state of the large size dot to 

be quickly specified based on the results of specification with regard to 

the small size dot and the medium size dot. This arrangement enables the 

image data to be quickly converted into data of a specific expression 

format based on the on-off state of the small size dot, the medium size 

dot, and the large size dot. 
ABSTRACT WORD COUNT: 247 
NOTE: 

Figure number on first page: 0001 

LEGAL STATUS (Type, Pub Date, Kind, Text): 
Application: 021023 Al International application. (Art. 158(1)) 
Application: 021023 Al International application entering European 
phase 

Examination: 02 1 023 A 1 Date of request for examination: 200206 1 3 
Application: 030702 Al Published application with search report 
Examination: 030702 Al Date of request for examination: 20020613 
Change: 030910 Al International Patent Classification changed: 
20030724 

LANGUAGE (Publication,Procedural,Application): English; English; Japanese 

FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 

CLAIMS A (English) 200327 2141 

SPEC A (English) 200327 14186 
Total word count - document A ' 16327 
Total word count - document B 0 
Total word count - documents A + B 1 6327 

IMAGE PROCESSING DEVICE, PRINTING CONTROL DEVICE, IMAGE PROCESSING 

METHOD, AND RECORDED MEDIUM 
INVENTOR: 

KAKUTANI, Toshiaki ... 

...SPECIFICATION Art 
An image display device that creates dots on a display medium, such as 
a printing medium or a liquid crystal display screen, to express an 
image is widely used as... 

...quality. 

When the variable dots having different tone values to be expressed are 
used for printing , however, the greater number of the variable dots 
makes the processing more complicated. It is... resulting image. 

The image processing apparatus of the present invention is preferably 
applicable to a print control apparatus that outputs dot data 



representing controlled creation of dots to a printing device, which 
creates ink dots to print an image on a printing medium, and thereby 
controls the printing device. The image processing apparatus discussed 
above enables the image data to be quickly converted... 

...while maintaining the sufficiently high picture quality. Application of 
the image processing apparatus to the print control apparatus thus 
preferably ensures high-speed printing of high-quality images. 
The technique of the present invention may be attained by a... 

...picture quality. 
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(c) 2004 European Patent Office. All its. reserv. 

01414747 

Image processing apparatus, method of image processing, print control 

apparatus, and recording media 
Bildverarbeitungsvorichtung und -Verfahren, Dmcksteuervorrichtung und 

Aufzeichnungsmedien 
Appareil et procede de traitement d'image, appareil de commande 

d'impression et supports d'enregistrement 
PATENT ASSIGNEE: 
SEIKO EPSON CORPORATION, (730004), 4-1, Nishishinjuku 2-chome, 

Shinjuku-ku, Tokyo 163-081 1, (JP), (Applicant designated States: all) 
INVENTOR: 

Kakutani, Toshiaki, do Seiko Epson Corporation , 3-5, Owa 3-chome, 
Suwa-shi, Nagano-ken 392-8502, (JP 
LEGAL REPRESENTATIVE: 

Winter, Brandl, Furniss, Hubner, Ross, Kaiser, Polte Partnerschaft 
(100051), Patent- und Rechtsanwaltskanzlei Alois-Steinecker-Strasse 22, 
85354 Freising, (DE) 
PATENT (CC, No, Kind, Date): EP 1195982 A2 020410 (Basic) 
APPLICATION (CC, No, Date): EP 2001 123869 01 1005; 
PRIORITY (CC, No, Date): JP 2000307896 001006; JP 2001238086 010806 
DESIGNATED STATES: AT; BE; CH; CY; DE; DK; ES; FI; FR; GB; GR; IE; IT; LI; 

LU; MC; NL; PT; SE; TR 
EXTENDED DESIGNATED STATES: AL; LT; LV; MK; RO; SI 
INTERNATIONAL PATENT CLASS: H04N-001/405 

ABSTRACT EP 1 195982 A2 

The technique of the present invention temporarily registers a tone 
error, which arises in each pixel due to determination of the dot on-off 
state in the pixel, in an intermediate buffer. The technique calculates 
diffusion errors or error divisions, which are diffused to each of 
non-processed pixels in a neighborhood of a preset number of pixels, from 
tone errors arising in the preset number of pixels, and writes the error 
divisions into an error buffer. One applicable procedure diffuses each 
tone error into the intermediate buffer in response to every occurrence 
of the tone error, and subsequently writes the diffused error divisions 
into the error buffer. Another applicable procedure registers tone errors 
arising in the preset number of pixels in the intermediate buffer and 
writes the error divisions, which are calculated from the registered tone 
errors with regard to the preset number of pixels, into the error buffer. 
Compared with the conventional technique that diffuses each tone error 
into the error buffer in response to every occurrence of the tone error, 
either of these procedures enables collective diffusion of the tone 
errors with regard to the preset number of pixels, thus ensuring 
higher-speed diffusion of the tone error. The error diffusion may be 
attained by utilizing a procedure that is mathematically equivalent to 
the least mean square error method. The arrangement of the present 
invention ensures high-speed conversion of image data into a specific 



expression format based on the dot on-ofT state, without deteriorating 

the picture quality of a resulting image. 
ABSTRACT WORD COUNT: 252 
NOTE: 

Figure number on first page: 1 

LEGAL STATUS (Type, Pub Date, Kind, Text): 

Application: 020410 A2 Published application without search report 

LANGUAGE (Publication,Procedural,Application): English; English; English 

FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 

CLAIMS A (English) 200215 3546 

SPEC A (English) 200215 24717 
Total word count - document A 28263 
Total word count - document B 0 
Total word count - documents A + B 28263 

Image processing apparatus, method of image processing, print control 
apparatus, and recording media 

INVENTOR: 

Kakutani, Toshiaki, do Seiko Epson Corporation ... 

...SPECIFICATION Related Art 
Image display devices that create dots on a display medium, such as a 
printing medium or the screen of a liquid crystal display, to express an 
image are widely.. .first image processing apparatus and the second image 
processing apparatus is favorably applied for a print control 
apparatus, which outputs print data for controlling creation of ink 
dots to a printing device that creates ink dots on a printing medium 
to print an image, so as to control the printing device. Each of the 
first image processing apparatus and the second image processing 
apparatus receives... 

...of either the first image processing apparatus or the second image 
processing apparatus to the print control apparatus ensures high-speed 
conversion of the image data into print data. The converted print 
data is output to the printing device, which then prints a 
high-quality image at a high speed. 

The technique of the present invention may... Fig. 1 is an explanatory 
view showing the general flow of processing executed in a printing 
system of the present invention; 

Fig. 2 schematically illustrates the construction of a computer as... 
...first embodiment of the present invention; 

Fig. 3 schematically illustrates the structure of a color printer as 
an image display device of the first embodiment; 

Fig. 4 is a flowchart showing...Fig. 1 is an explanatory view showing 
the general flow of processing executed in a printing system of the 
present invention. The printing system includes a computer 10 as an 
image processing apparatus and a color printer 20. The computer 10 
receives tone image data of a color image from an image... 

...like a digital camera or a color scanner, and converts the input image 
data into print data expressed by the dot on-off state of respective 
colors printable with the color printer 20. A specific program called 
a printer driver 1 2 is used for the conversion of image data. The 
computer 10 may create the tone image data of the color image with a 
diversity of application programs. 
The printer driver 12 has a multiple of modules, such as a resolution 
conversion module, a color... 

...Series of processing carried out by the other modules will be discussed 
later. The color printer 20 creates dots of respective color inks on a 



printing medium, based on resulting print data that have undergone the 
conversions by the respective modules, so as to print a color image. 
As illustrated in Fig. 1, the tone number conversion module in the 
printing system of the present invention has an intermediate buffer 
interposed between a tone error calculation... 

...writing operations thus undesirably take a long time. 

The tone number conversion module in the printing system of the 
present invention utilizes the intermediate buffer having the smaller 
capacity than that.. .and a video interface V-I/F 1 12 for driving a CRT 
1 14. A color printer 200 (discussed later) and a hard disk 1 18 are 
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Image processing apparatus, print control apparatus, method of image 

processing, and recording medium ■ 
Bildverarbeitungsvorrichtung, Druckersteuemngsvorrichtung, Bildverarbeitun 
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ABSTRACT EP 1 195984 A2 

The technique of the present invention carries out color conversion of 
first image data expressed by a first color system into second image data 
expressed by a second color system. The procedure first collects multiple 
adjoining pixels of the first image data into one block, and calculates a 
tone difference of the first image data in the block based on the first 
image data of the respective pixels. When the calculated tone difference 
is less than a preset value, procedure carries out collective color 
conversion without discrimination of the respective pixels included in 
the block. This enables the high-speed color conversion When the 
calculated tone difference is not less than the preset value, on the 
other hand, the procedure carries out color conversion by a unit of each 
pixel included in the block. This prevents deterioration of the picture 
quality. The technique of the invention thus ensures the high-speed color 
conversion without deteriorating the picture quality. 
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Image processing apparatus, print control apparatus, method of image 
processing, and recording medium 

INVENTOR: 

Kakutani, Toshiaki, c/oSeiko Epson Corporation ... 

...SPECIFICATION Description of the Related Art 
Application of an image display device, such as a color printer or a 
liquid crystal display unit, enables a color image to be displayed, based 
on... color conversion. 

The image processing apparatus of the present invention is preferably 
applied to a print control apparatus that outputs print data for 
controlling creation of dots to a printing device, which creates ink 
dots on a printing medium to print an image, thus controlling the 
printing device. 

Namely the present invention is directed to a print control apparatus 
that carries out color conversion of first image data expressed by a 
first... 

...second image data expressed by a second color system, converts the 
second image data into print data of a specific expression format based 
on dot on-off state, and outputs the print data to a printing device, 
which creates ink dots on a printing medium to print an image, thus 
controlling the printing device. The print control apparatus 
includes: a color conversion unit that carries out color conversion of 
the first... 

...dot on-off state of each pixel, based on the second image data; and a 
print data supply unit that outputs a result of the determination of the 
dot on-off state as the print data to the printing device. The color 
conversion unit has: a block information detection module that collects 
multiple adjoining... 

...color conversion while maintaining the picture quality. Application of 
the image processing apparatus to a print control apparatus thus 
effectively ensures high-speed printing of high-quality images. 
The technique of the present invention may be attained by a... 
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ABSTRACT EP 1195981 A2 

A specific number of adjacent pixels are combined into blocks. The tone 
values of the pixels in a target block are detected when the dot on-off 
state is determined, and the fact that the target block does or does not 
satisfy specific processing conditions is confirmed based on the relation 
between the magnitudes of the tone values thus detected. The dot on-off 
state is determined for the target block in block units if the target 
block satisfies the processing conditions. The conversion procedure can 
be rapidly performed by adopting this approach. The dot on-off state is 
determined for the pixels of the target block if the processing 
conditions are not satisfied. Image quality is thereby prevented from 
being adversely affected. Image quality can thus be preserved and image 
data rapidly converted to a specific expression format based on the dot 
on-off state by performing the conversion procedure in accordance with an 
appropriate method selected based on whether the processing conditions 
are satisfied. 
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Image processing apparatus, print control apparatus, image processing 

method, and recording medium 
INVENTOR: 

Kakutani, Toshiaki ... 

...SPECIFICATION which images can be created by the formation of dots on 
display media such as print media or liquid-crystal screens are widely 
used as the output devices of various types... pixels. 
The image-processing apparatus of the present invention can be 
conveniently adapted to a print control apparatus whereby a print 
unit for forming ink dots on a print medium and printing an image is 
controlled by the output of print data designed to control dot 
formation. Specifically, the above-described image-processing apparatus 
is preferred... 

...dot on-off state, so adapting the above-described image-processing 
apparatus to such a print control apparatus makes it possible to print 
high-quality images. 



Another feature of the present invention is that a program for 
executing.. .block. 
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ABSTRACT EP 1 103383 A2 

The technique of the present invention improves the picture quality of 
resulting prints , which are subjected to special effects like 
halftoning, in an ink jet printer . With regard to two specific colors, 
light cyan and light magenta, among six colors, cyan, light cyan, 
magenta, light magenta, yellow, and black, the technique corrects image 
data having tone values in a predetermined range with regard to each 
color with noise data simulating a halftone dot pattern, and carries out 
a dot distributed-type halftoning process, for example, according to the 
error diffusion method to print an image. Namely the technique provides 
image data corresponding to a resulting image subjected to special 
effects like halftoning, and carries out the halftoning process for the 
image data to implement printing . This arrangement attains the 
high-quality halftone printing . 
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Image processing apparatus and printing apparatus 
INVENTOR: 

Kakutani, Toshiaki, do Seiko Epson Corporation ... 

/...ABSTRACT A2 

The technique of the present invention improves the picture quality of 
resulting prints , which are subjected to special effects like 
halftoning, in an ink jet printer . With regard to two specific colors, 
light cyan and light magenta, among six colors, cyan... 

...a dot distributed-type halftoning process, for example, according to the 
error diffusion method to print an image. Namely the technique provides 
image data corresponding to a resulting image subjected to... 

...effects like halftoning, and carries out the halftoning process for the 
image data to implement printing . This arrangement attains the 
high-quality halftone printing . 

...SPECIFICATION an image processing apparatus that carries out halftoning 
of multi-tone image data and a printing apparatus that creates dots 
according to halftone data obtained as a result of the halftoning process 
and thereby prints an image. 

Description of the Related Art 

Inkjet printers have widely been used as the output device of images 
processed by the computer. The ink jet printer creates dots on a 
printing medium with ink ejected from a plurality of nozzles formed on a 

print head, so as to record an image. The ink jet printer is 
generally capable of expressing only two tones, that is, the dot-on state 
and... 
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ABSTRACT EP 967787 A2 
A printer -system for printing or recording images using a plurality 
of dots having different densities. The printer system includes a head 
(28) for producing at least 2 different types of dots having different 
densities per unit area, an input unit (90) for receiving input tone data 
with respect to each of the pixels in an original image, a threshold 
value storage unit (90) for storing threshold values, a multi-valuing 
unit (90) for determining the on-off state of a dot and the type of the 
dot to be created at each pixel, and a dot creation unit (40) for driving 
the printer head (28). Print image quality is degraded for example 
when, around any specific input tone value, there are abrupt changes in 
the number density of large dots to small dots. The multi-valuing unit 
(90), employing error diffusion techniques, changes the threshold values 
for selecting the type of dot printed to control the relative density 
of large dots at each input tone value and thus regulates the print 
image quality. 
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Printer -system, method for printing , and recording medium for 

implementing the method 
INVENTOR: 
Kakutani, Toshiaki, do Seiko Epson Corp. 3-5 ... 

...ABSTRACT A2 

A printer -system for printing or recording images using a plurality 
of dots having different densities. The printer system includes a head 
(28) for producing at least 2 different types of dots having... 

...to be created at each pixel, and a dot creation unit (40) for driving 
the printer head (28). Print image quality is degraded for example 
when, around any specific input tone value, there are... 

...90), employing error diffusion techniques, changes the threshold values • 
for selecting the type of dot printed to control the relative density 
of large dots at each input tone value and thus regulates the print 
image quality. 
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Printer , method of printing , and recording medium for implementing the 
method 

Drucker, Druckverfahren, und Aufzeichnungstrager zur Durchfuhrung des 
Druckverfahrens 

Imprimante, procede d'impression, et support d'enregistrement pour la mise 
en oeuvre du procede 
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ABSTRACT EP 962323 Al 

In a known printer that may create different types of dots having 
different densities or different ink quantities, there is a problem that 
the types of dots to be created in the respective pixels included in an 
image are not determined by taking into account the restriction of ink 
duty. A printer (22) of the present invention has ahead (28) that 
provides two inks of different densities, that is, a higher-density ink 
and a lower-density ink, with respect to at least one hue, and may create 
dots of different ink quantities. The technique of the present invention 
provides a table that stores expected quantities of inks to be spouted 
for respective color components of image data corresponding to tone 
values regarding the respective color components of the image data. The 
technique refers to the table and sets an expected quantity of ink to be 
spouted for each color component in each pixel based on input image data, 
in order to keep the restriction of ink duty. The technique then carries- 
out a multi-valuing process for each color component and determines 
creation or non-creation of the respective types of dots having different 
ink quantities, so as to make the quantity of ink actually spouted in 
each pixel closed to the expected quantity of ink. This arrangement 
enables the different types of dots having different densities or 
different ink quantities to.be created appropriately, while keeping the 
restriction of ink duty. 
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Printer , method of printing , and recording medium for implementing the 

method 
INVENTOR: 

Kakutani, Toshiaki ... 

...ABSTRACT Al 

In a known printer that may create different types of dots having 
different densities or different ink quantities, there... 

...an image are not determined by taking into account the restriction of 
ink duty. A printer (22) of the present invention has a head (28) that 
provides two inks of different. . 

SPECIFICATION The present invention relates to a printer having a head, 
which provides inks of different densities with respect to at least one 

...to each of the different density inks, and enabling a multi-tone image 
to be printed with inks spouted from the head. The present invention 
also pertains to a method of printing as well as a recording medium for 
implementing the method. 
Color printers that spout multiple colors of inks from a head are 
widely used as an output device of a computer, which prints images 
processed by the computer in a multi-color, multi-tone manner. In order 
to further improve the printing quality in an area of low image 
density, that is, a highlighted area, a printer and a printing method 
using higher density and lower density inks have been proposed. This 
technique provides both... 
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ABSTRACT EP 951 176 A2 

In a printing apparatus that enables at least three different types 
of dots to be created in different ink weights by at least two different 
inks having an identical hue but different densities, the halftone 
processing is carried out in an appropriate sequence and according to an 
appropriate technique, which are determined by taking into account both 
the dispersibility of dots and the processing speed. The method of the 
present invention determines the on-off state of six different types of 
dots, which have different ink densities and ink weights, in the sequence 



of the large deep dot, the medium deep dot, the small deep dot, the large 
light dot, the medium light dot, and the small light dot. The dots 
created by an identical ink are subjected to the determination for the 
on-off state in a consecutive manner. A dither method that utilizes the 
recording ratio set for each type of dot according to the tone data is 
adopted in the determination for the on-off state of the dot. The method 
determines the on-off state of a target dot, based on a corrected 
recording ratio. The corrected recording ratio is obtained by adding the 
recording ratios of all the dots previously subjected to the 
determination for the on-off state to the recording ratio of the target 
dot. 
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Printing method, printing apparatus, and recording medium 
INVENTOR: 
Kakutani, Toshiaki ... 

...ABSTRACT A2 

In a printing apparatus that enables at least three different types 
of dots to be created in different... 

SPECIFICATION The present invention relates to a printing method, which 
creates at least three different types of dots and thereby enables 
printing of a multi-tone image, as well as a printing apparatus to 
actualize the printing method. The invention also pertains to a 
recording medium on which a program for actualizing the printing method 
is recorded. 

An ink jet printer proposed as an output apparatus of the computer 
creates dots with inks of different colors... 

...nozzles mounted on a head and thereby records a multi-color image. The 
ink jet printer has widely been used to print an image processed by 
the computer in a multi-color, multi-tone manner. In this printer , each 
pixel typically has only two tones, that is, the dot-on state and the 
dot-off state. An image is accordingly printed after the halftone 
processing, which is the image processing performed to enable the tone of 

...dispersibility of dots. 

In order to enrich the tone expression, the recently proposed ink jet 
printer is a multi-valuing printer that enables the tone expression of 
each pixel in three or a greater number of values. One example of the 
multi-valuing printer varies the dot diameter and the ink density and 
thus enables three or a greater number of different densities for each 
dot. Another example of the multi- valuing printer creates a plurality 
of dots in each pixel in an overlapping manner to enable the multi-tone 
expression. In these printers , the halftone processing is required 



since the tone of the original image data can not... 

..advantage of the error diffusion method is the excellent picture 
quality. 

In the multi-valuing printer that enables tone expression in three or 
a greater number of values, a plurality of... 

...dots individually. In order to enable the smooth expression of multiple 
tones and realize the printing of high picture quality, it is desirable 
to prevent the dots of the identical hue... 
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ABSTRACT EP 936573 A2 

A plurality of nozzles in use are classified into M nozzle groups, each 
nozzle group including Neff nozzles, where Neff is an integer of not less 
than 2 and M is an integer of not less than 2. A plurality of dot 
positions on each raster line are also classified into M different types 
of dot positions. The Neff nozzles included in each nozzle group execute 
dot recording at one identical type of dot positions, whereas the 
different nozzle groups respective execute dot recording at different 
types of dot positions. A variety of methods are applicable for the 
nozzle classification. One available method classifies the plurality of 
nozzles into the M nozzle groups that are sequentially aligned in a 
sub-scanning direction to be separated from each other. In another 
available method, the plurality of nozzles are sequentially allocated to 
the M element groups one by one along the sub-scanning direction 
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INVENTOR: 
Kakutani, Toshiaki ... 

SPECIFICATION The present invention relates to a technique of recording 
dots on the surface of a printing medium with a dot recording head 
having a plurality of nozzle groups. 

Serial scan-type printers and drum scan-type printers are dot 
recording devices which record dots with a recording head while carrying 
out scans... 

...and Japanese Patent Laid-Open Gazette No. 53-2040, for improving the 
image quality of printers of this type, especially ink jet printers . 
Fig. 35 is a diagram for explaining an example of the interlace scheme. 
In this specification, the following parameters are used to define a 
printing scheme. 
N: Number of nozzles; 
k: Nozzle pitch (dots); 
s: Number of scan repeats; 
D... 

...No. 4-19030 is another technique used to improve image quality in color 
ink jet printers . 

Fig. 36 is a diagram for explaining an example of the overlap scheme. 
In the... at all the different types of dot positions in an effective 
recording area of the printing medium. 

There are a large number of available combinations of the dot-forming 
element classifications... 

...embodied in a carrier wave. 
An apparatus for recording dots on a surface of a printing medium 
comprises: a dot recording head having a dot-forming element array, the 
dot-forming... 

...scan driving unit that moves at least one of the dot record head and the 
printing medium to carry out a main scan; a head driving unit that use 
at least... 
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ABSTRACT EP 925920 Al 

A specific image is first recorded according to a plurality of dot 
recording schemes which have an identical resolution and which are 
different at least in sub-scan feed operations. Then a desired dot 
recording scheme is selected corresponding to a desired recorded image 
which has been selected out of a plurality of recorded images recorded 
according to the plurality of dot recording schemes, and scheme selection 
information for specifying the desired dot recording scheme is stored 
into a rewritable non- volatile memory. In actual image recording, the 
scheme selection information stored in the non-volatile memory is read 
out, and a desired image is recorded on a recording medium according to 
the desired dot recording scheme specified by the scheme selection 
information. 
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INVENTOR: 
KAKUTANI, Toshiaki, Seiko Epson Corp ... 

...SPECIFICATION The present invention relates to a technique of recording 
dots on the surface of a printing medium with a dot recording head. 

BACKGROUND ART 
Serial scan-type printers and drum scan-type printers are dot 



recording devices which record dots with a recording head while carrying 
out scans... 

...and Japanese Patent Laid-Open Gazette No. 53-2040, for improving the 
image quality of printers of this type, especially ink jet printers. 
Fig. 26 is a diagram for explaining an example of the interlace scheme. 
In this specification, the following parameters are used to define a 
printing scheme. 
N: Number of nozzles; 
k: Nozzle pitch (dots); 
s: Number of scan repeats; 
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ABSTRACT EP 925939 Al 

The present invention prevents deterioration of the quality in 
interlace printing . The printing system of the present invention uses 
a head that regulates the amount of ink spouting from nozzles and forms 
dots of different diameters. While the diameter of dots formed in one 
primary scan is restricted to a fixed value, the system of the present 
invention enables dots of different diameters to coexist at an 
appropriate ratio, thereby improving the printing quality. The 
printing system of the present invention shifts a nozzle array, in which 
nozzles are arranged at intervals of a predetermined dot pitch, by a 
predetermined amount in the secondary scanning direction and varies the 
dot diameter on every primary scan, while controlling the nozzles in an 
overlapping state. This enables the dots of different diameters to 
coexist in a specified area. One preferable application carries out 
halftone processing under the conditions for dots of a certain diameter 
at the position where a dot of the certain diameter is formed. This 
application controls the ratio of dot formation to a desired level. For 



example, the probability of formation of small-diametral dots is 
increased in a low-density area. Another preferable application divides 
the nozzle array on a print head into two groups of nozzles, wherein 
each group of nozzles forms dots of a specified size. Appropriate 
selection of the nozzle pitch and the quantity of secondary scanning feed 
enables printing in which large-diametral dots and small-diametral dots 
coexist according to a predetermined rule. 
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PRINTER , IMAGE FORMATION METHOD AND RECORDING MEDIUM 

INVENTOR: 
... JP) 

KAKUTANI, Toshiaki, Seiko Epson Corporation ... 

...ABSTRACT Al 
The present invention prevents deterioration of the quality in 
interlace printing . The printing system of the present invention uses 
a head that regulates the amount of ink spouting... 

...invention enables dots of different diameters to coexist at an 
appropriate ratio, thereby improving the printing quality. The 
printing system of the present invention shifts a nozzle array, in which 
nozzles are arranged at... 

...increased in a low-density area. Another preferable application divides 
the nozzle array on a print head into two groups of nozzles, wherein 
each group of nozzles forms dots of a... 

...size. Appropriate selection of the nozzle pitch and the quantity of 
secondary scanning feed enables printing in which large-diametral dots 
and small-diametral dots coexist according to a predetermined rule. 

SPECIFICATION TECHNICAL FIELD 
The present invention relates to a printing system, a method of 
generating an image, and a recording medium for realizing the method. 
More specifically the present invention pertains to a printing system 
that records at least two types of dots having different diameters on a 
printing object and generates a multi-tone image expressed by recording 
densities of the at least... 



...a recording medium on which programs for realizing this method are 
recorded. 

BACKGROUND ART 

Color printers , in which a plurality of color inks are discharged 
from a head, are widely used... 

...a multi-color, multi-tone image processed by the computer. Several 
methods are applicable to print a multi-color, multi-tone image with 
three color inks, cyan, magenta, and yellow (CMY). One method is a 
technique adopted in conventional printers . This technique expresses 
the tone of a printing image by the density of dots (frequency of 
appearance of dots per unit area) while... 

...of dots formable per predetermined length or the variable range of the 
dot diameter, the printers have only a limited printing 
density(resolution) of 300 through 720 dpi and a limited particle 
diameter of several ten microns. The resolution of printers is 
significantly lower than the resolution of silver photography, which has 
reached several thousand dpi on the film. 
In ink jet printers , dots recorded on a sheet of paper may be 
conspicuous at some printing densities. Further reduction of the dot 
diameter is accordingly required to improve the printing quality. An 
increase in number of dot-forming elements per color disposed on a print 
head is also required to improve the printing speed. By way of 
example, in an inkjet printer having a print head reciprocating 
relative to the sheet of paper, one proposed technique increases the 
number of... 
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In accordance with inputted half-tone data, the table of recording 
rates with dark ink is referred to first and it is determined by a 
systematic dithering method whether dark dots are formed or not. If it is 
determined that dark dots are formed, a pieozoelectric element (PE) of 
the head of the ink is driven to form dark dots and a result value (RV) 
is calculated. On the other hand, if it is determined that dark dots are 
not formed, the result value RV is 0. In accordance with the inputted 
half-tone data, it is judged by a method of error diffusion whether dots 



are formed with low darkness ink or not. Further, the result value is 
calculated. As a result, the darkness error between a formed image and 
the original image is decreased to a minimum by the ON/OFF of light dots. 
Therefore, when a printer which prints by using dots whose darkness 
per unit area is different is used, the ON/OFF of the different types of 
dots are adequately determined and the quality of the printing can be 
improved. Further, a constitution wherein the presence/absence of dots of 
achromatic color ink influences the formation of dots of cyan ink may be 
employed. 
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PRINTER AND IMAGE RECORDING METHOD 
INVENTOR: 
KAKUTANI, Toshiaki ... 

...ABSTRACT is decreased to a minimum by the ON/OFF of light dots. 
Therefore, when a printer which prints by using dots whose darkness 
per unit area is different is used, the ON/OFF of the different types of 
dots are adequately determined and the quality of the printing can be 
improved. Further, a constitution wherein the presence/absence of dots of 
achromatic color... 

SPECIFICATION Technical Field 
The present invention relates to a printing system with a head, which 
forms at least two different dots having different densities per... 

...the head, as well as to a method of recording such images. 

Background Art 

Color printers , in which a plurality of color inks are discharged 
from a head, are widely used... 

...a multi-color, multi-tone image processed by the computer. Several 
methods are applicable to print a multi-color, multi-tone image with 
three color inks, cyan, magenta, and yellow (CMY). One method is a 
technique adopted in the conventional printers . This technique 
expresses the tone of a printed image by the density of dots (frequency 
of appearance of dots per unit area) while... 
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ABSTRACT EP 835025 A2 

In a printer for printing an image by a distribution of dots having 
different densities per unit area or dots having different hues, the 
structure of the present invention accurately determines the on/off state 
of the different dots and ensures high quality printing . Recording 
ratios Rn and Rt of deep dots and light dots corresponding to input tone 
data DS in a target pixel are read from a map representing the 
relationship between the recording ratios and the tone data. The 
systematic dither method is adopted to determine formation or 
non-formation of a deep dot in the target pixel. This method compares the 
recording radio Rn of deep dots with a threshold value Dref corresponding 
to the target pixel and read from a threshold matrix TM. In the case 
where a deep dot is not formed, the recording ratio Rt of light dots is 
corrected by adding the recording ratio Rn of deep dots and subsequently 
compared with the same threshold value Dref to determine formation or 
non-formation of a light dot in the target pixel. The structure of the 
present invention uses only one threshold matrix to realize desired 
recording ratios without causing any overlap of deep dots with light 
dots. This structure is also applicable to dots having different hues. In 
this case, one threshold matrix is used to determine the on/off state of 
dots having different hues without causing any interference of the 
different hues. 
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Printing system and image recording method 
INVENTOR: 
Kakutani, Toshiaki ... 

...ABSTRACT A2 

In a printer for printing an image by a distribution of dots having 
different densities per unit area or dots... 

...invention accurately determines the on/off state of the different dots 
and ensures high quality printing . Recording ratios Rn and Rt of deep 
dots and light dots corresponding to input tone... 

SPECIFICATION The present invention relates to a printing system having a 
head, from which inks are dischargeable to form at least two different... 

...pertains to an image recording method for recording a multi-tone image 
in such a printing system. 

Color printers , in which a plurality of color inks are discharged 
from a head, are widely used... 

...a multi-color, multi-tone image processed by the computer. Several 
methods are applicable to print a multi-color, multi-tone image with 
three color inks, cyan, magenta, and yellow (CMY). One method is a 
technique adopted in conventional printers . This technique expresses 
the tone of a printed image by the density of dots (frequency of 
appearance of dots per unit area) while... 
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ABSTRACT EP 820187 A2 
The present invention appropriately determines the on/off state of dots 
having different hues in a printer using at least two inks of different 
hues, thereby enhancing the quality of printing . The system of the 
present invention applies the systematic dither method to determine 
whether or not dots are to be formed by ink of a predetermined hue, for 



example, magenta. In the case of formation of dots by magenta ink, the 
system drives a piezoelectric element PE disposed on a head corresponding 
to the magenta ink to form magenta dots and calculates a resulting value 
MRST. In the case of non-formation of dots by the magenta ink, on the 
other hand, the resulting value MRST is set equal to zero. The system 
then applies the technique of error diffusion to determine whether or not 
dots are to be formed by cyan ink, based on the tone data of the cyan 
ink. The structure of the present invention enables a difference between 
density data M(x,y) of the magenta ink and its resulting value MRST to 
affect density data of the cyan ink. This makes it difficult to form dots 
of cyan ink in the vicinity of dots of magenta ink. 
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Printing system and method of recording images 
INVENTOR: 
Kakutani, Toshiaki ... 

...ABSTRACT present invention appropriately determines the on/off state of 
dots having different hues in a printer using at least two inks of 
different hues, thereby enhancing the quality of printing . The system 
of the present invention applies the systematic dither method to 
determine whether or... 

SPECIFICATION BACKGROUND OF THE INVENTION 

Field of the Invention 
The present invention relates to a printing system with a head that 
can create at least two different types of dots having... 

...of the dots, as well as to a method of recording images with such a 
printing system. 

Description of the Related Art 

Color printers , in which a plurality of color inks are discharged 
from a head, are widely used... 

...computer. There are several techniques available for creating multi-tone 
images in the process of printing multi-color images with three color 
inks, cyan, magenta, and yellow (CMY). One available technique, which is 
adopted in the conventional printers , expresses the tone of a printed 
image by the density of dots (the frequency of appearance of dots per 
unit of... 

...formable per predetermined length or the variable range of dot 
diameters. The improvement in such printers has, however, so far been 
limited to 300 dpi through 720 dpi in printing density or resolution 



and several tens microns in particle diameter. This is significantly 
lower than... 

..low image density, that is, in an area of low density of dots to be 
printed . This increases the degree of granularity and makes the dots 
undesirably conspicuous. The proposed technique concerns the multi-valued 
process, for example, half-toning process in printers , in order to 
equalize the frequency of appearance of the respective color dots in the 
area of low printing density. 

Even in the system for equalizing the frequency of appearance of the 
respective color... 
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ABSTRACT EP 817464 A2 

The present invention utilizes a high-density ink (C1,M1) and a 
low-density (C2,M2) ink with respect to a specific color ink, so as to 
improve the printing quality. The procedure of the present invention 
reads a recording ratio of deep dots by the high-density ink 
corresponding to input tone data from a table and determines whether or 
not deep dots by the high-density ink are to be formed in a target pixel. 
In the case that deep dots are to be formed, a piezoelectric element PE 
on a head of the high-density ink is driven to form deep dots. In the 
case that deep dots are not to be formed, on the other hand, the 
procedure determines whether or not light dots by the low-density ink are 
to be formed in the target pixel by referring to the table, and specifies 
the on/off state of the light dots in order to cause a mean recording 
ratio of the light dots to be equal to a predetermined value. In the 
table, formation of deep dots starts in the range of tone data smaller 
than the specific value of tone data (95) that gives a maximum recording 
ratio (60%) of light dots. This results in smooth color mixture at a 
joint between a record with light dots and a record with deep dots, 
thereby ensuring extremely high printing quality. The recording ratio 



of light dots may be varied according to the density of another color ink 
at a position corresponding to the target pixel as well as the density of 
the target color ink. 
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Printing system utilizing inks of different densities, cartridge used 

therefor, and method of recording images 
INVENTOR: 
... JP) 

Kakutani, Toshiaki ... 

...ABSTRACT C2,M2) ink with respect to a specific color ink, so as to 
improve the printing quality. The procedure of the present invention 
reads a recording ratio of deep dots by... 

...a record with light dots and a record with deep dots, thereby ensuring 
extremely high printing quality. The recording ratio of light dots may 
be varied according to the density of... 

SPECIFICATION The present invention relates to a printing technique 
utilizing inks of different densities, that is, high-density ink and 
low-density ink. More particularly the present invention pertains to a 
printing system for regulating a distribution of dots formed by at least 
two inks of different densities based on tone signals representing an 
image, so as to print a multi-tone image, a cartridge used for such a 
printing system, and a method of printing images. 

Color printers , in which a plurality of color inks are discharged 
from a head, are widely used... 
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An image processing method for converting multi-gradation image data 
into two-gradation image data by employing an error diffusion method, the 
image processing method comprises the steps of: (1) adding a diffusion 
error derived from at least one pixel which has already been binary-coded 
and is located near a pixel of interest to multi-gradation image data of 
this pixel of interest to thereby obtain corrected data; (2) comparing 
the corrected data with a threshold value and converting the corrected 
data into two-gradation image data for indicating any one of a dot ON and 
a dot OFF; (3) calculating a quantizing error corresponding to a 
difference between the corrected data and a first evaluation value 
corresponding to the two-gradation image data; (4) diffusing the 
quantizing error to a plurality of pixels which have not yet been 
binary-coded and are located near the pixel of interest; and (5) varying 
the first evaluation value corresponding to the two-gradation image data 
indicative of the dot ON in accordance with the multi-gradation image 
data of the pixel of interest. 
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image data and multi-gradation graphic image data are reproduced to... 



..image data is employed as the image output apparatus. In such a case 



that a printer and a display device are employed in which the gradation 
cannot be controlled with respect... 

...brightness and lightness in a CRT, and an amount of ink in an ink jet 
printer . The expression "dot ON" implies that for instance, ink droplets 
are jetted on a white paper in an ink jet printer , write light is 
illuminated on a photosensitive drum in an electro-photographic printer 
, a thermographic paper is heated in a thermal printer , and an electron 
beam is projected onto a fluorescent screen of a CRT. Another expression 
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...SPECIFICATION area to form dots providing varying gray density. 

Threshold patterns are commonly classified by the " dot " that they * 
produce, with two common threshold patterns A and B producing either 
dispersed dot patterns or clustered dot patterns, examples of which 
are shown, respectively. Note that here, "spot" refers to the smallest 
unit printable by the IOT, typically a pixel , while the term " dot " 
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...SPECIFICATION television camera and converted to a digital image on a 
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portions, were extracted from the image under... 
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.SPECIFICATION at linear speed of 20 mm/sec 
magnet 8 poles, rotating at 600 rpm 

flux density 7.00 Gauss (sleeve surface ) Developer: 

carrier magnetic powder resin dispersion system, 

average particle size (weight basis) 20 (mu)m, specific resistance 10 (sup 
1) (sup 4) Ohm. cm or above, magnetization approx 50 emu/ g 6( sub 1) (sub 
0) (sub 0) (sub 0)), 6 (sub 1) (sub 0) (sub 0) (sub. . .the resulting particles, 
whenever necessary. 

A granulation polymerisation method can be used, too, as the toner 
production method. When a toner having a particle diameter of as small 
as from 1 to 10 (mu)m is produced by the granulation polymerization 
method, there is obtained a spherical toner which can be used in the 
present invention. 

Various thermoplastic resins can be used as... 



12/3, K/4 (Item 4 from file: 349) 

DIALOG (R) File 349: PCT FULLTEXT 

(c) 2004 WIPO/Univentio. All rts. reserv. 

00909145 **Image available** 

PLANAR LASER ILLUMINATION AND IMAGING (PLUM) SYSTEMS WITH INTEGRATED 

DESPECKLING MECHANISMS PROVIDED THEREIN 
SYSTEMES PLIIM D 1 1LLUMINATION ET D ' IMAGERIE AU LASER PLANA I RE A MECANISME 

DE DECHATOIEMENT INTEGRE 

Patent Applicant/Assignee: 

METROLOGIC INSTRUMENTS INC, 90 Coles Road, Blackwood, NJ 08012, US, US 

(Residence), US (Nationality), (For all designated states except: US) 
Patent Applicant /Inventor : 

TSIKOS Constantine J, 65 Woodstone Drive, Voorhees, NJ 08043-4749, US, US 

(Residence), US (Nationality), (Designated only for: US) 
KNOWLES Carl Harry, 425 East Linden Street, Morrestown, NJ 08057, US, US 

(Residence), US (Nationality), (Designated only for: US) 
ZHU Xiaoxun, 669 Barton Run Boulevard, Marlton, NJ 08053, US, US 

(Residence), CN (Nationality), (Designated only for: US) 
SCHNEE Michael D, 41 Penns Court, Aston, PA 191014, US, US (Residence), 

US (Nationality), (Designated only for: US) 
AU Ka Man, 1224 Devereaux Avenue, Philadelphia, PA 19111, US, US 

(Residence), US (Nationality), (Designated only for: US) 
WIRTH Allan, 358 Concord Road, Bedford, MA 01730, US, US (Residence), US 



(Nationality), (Designated only for: US) 
GOOD -Timothy A, 2041 Broad Acres Drive, Clementon, NJ 08021, US, US 

(Residence), US (Nationality), (Designated only for: US) 
JANKEVICS Andrew J, 80R Carlisle Road, Westford, MA 01886, US, US 

(Residence), US (Nationality), (Designated only for: US) 
GHOSH Sankar, Apartment #B27, 100 W. Oadk Lane, Glenolden, PA 19036, US, 

US (Residence), US (Nationality), (Designated only for: US) 
NAYLOR Charles A, 486 Center Street, Sewell, NJ 08080, US, US (Residence) 

, US (Nationality), (Designated only for: US) 
AMUNDSEN Thomas, 620 Glen Court, Turnersville, NJ 08012, US, US 

(Residence), US (Nationality), (Designated only for: US) 
BLAKE Robert, 762 Fairview Avenue, Woodbury Heights, NJ 08097, US, US 

(Residence), US (Nationality), (Designated only for: US) 
SVEDAS William, 515 Longwood Avenue, Deptford, NJ 08096, US, US 

(Residence), US (Nationality), (Designated only for: US) 
DEFONEY Shawn, 331 Fay Ann Court, Runnemede, NJ 08078, US, US (Residence) 

, US (Nationality), (Designated only for: US) 
SKYPALA Edward, 1501 Old Blackhorse Pike, Suite 0-2, Blackwood, NJ 08012, 

US, US (Residence), US (Nationality), (Designated only for: US) 
VATAN Pirooz, 5122 Lexington Ridge Drive, Lexington, MA 02421, US, US 

(Residence), US (Nationality), (Designated only for: US) 
DOBBS Russell Joseph, 4 Grass Road, Cherry Hill, NJ 08034, US, US 

(Residence), US (Nationality), (Designated only for: US) 
KOLIS George, 5037 Jackson Avenue, Pennsauken, NJ 08110, US, US 

(Residence), US (Nationality), (Designated only for: US) 
SCHMIDT Mark C, 1659 Woodland Drive, Williamstown, NJ 08094, US, US 

(Residence), US (Nationality), (Designated only for: US) 
YORSZ Jeffrey, 24 Fells Road, Winchester, MA 01890, US, US (Residence), 

US (Nationality), (Designated only for: US) 
GIORDANO Patrick A, 1501 Little Gloucester Road, Apartment #U-40, 

Blackwood, NJ 08012, US, US (Residence), US (Nationality), (Designated 

only for: US) 

COLAVITO Stephen J, 3520 Edgewater Lane, Brookhaven, PA 19015-2607, US, 

US (Residence), US (Nationality), (Designated only for: US) 
WILZ David W Sr, 10 Orion Way, Sewell, NJ 08080, US, US (Residence), US 

(Nationality), (Designated only for: US) 
SCHWARTZ Barry E, 407 Farwood Road, Haddonfield, NJ 08033, US, US 

(Residence), US (Nationality), (Designated only for: US) 
KIM Steve Y, 129 Franklin Street, #113, Cambridge, MA 02139, US, US 

(Residence), US (Nationality), (Designated only for: US) 
FISCHER Dale, 204 Sunshire Lakes Drive, Voorhees, NJ 08043, US, US 

(Residence), US (Nationality), (Designated only for: US) 
VAN Tassel John E Jr, 8 Arbor Lane, Winchester, MA 01890, US, US 

(Residence), US (Nationality), (Designated only for: US) 
Legal Representative: 

PERKOWSKI Thomas J (et al) (agent), Thomas J. Perkowski, Esq., P.C., 

Soundview Plaza, 1266 East Main Street, Stamford, CT 06902, US, 
Patent and Priority Information (Country, Number, Date) : 

Patent: WO 200243195 A2-A3 20020530 (WO 0243195) 

Application: WO 2001US44011 20011121 (PCT/WO US0144011) 

Priority Application: US 2000721885 20001124; US 2001780027 20010209; US 

2001781665 20010212; US 2001883130 20010615; US 2001954477 20010917; US 

2001999687 20011031 
Parent Application/Grant: 

Related by Continuation to: US 2001954477 20010917 (CIP) 
Designated States: AE AG AL AM AT AU AZ BA BB BG BR BY BZ CA CH CN CO CR CU 
CZ DE DK DM DZ EC EE ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP 
KR KZ LC LK LR LS LT LU LV MA MD MG MK MN MW MX MZ NO NZ PL PT RO RU SD 
SE SG SI SK SL TJ TM TR TT TZ UA UG US UZ VN YU ZA ZW 
(EP) AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE TR 
(OA) BF BJ CF CG CI CM GA GN GQ GW ML MR NE SN TD TG 



(AP) GH GM KE LS MW MZ SD SL SZ TZ UG ZM ZW 

(EA) AM AZ BY KG KZ MD RU TJ TM 
Publication Language: English 
Filing Language: English 
Fulltext Word Count: 298301 
Fulltext Availability: 

Claims 

Claim 

the transmitted PUB is spatial phase modulated along its wavefront, 
producing numerous substantially different time- varying specklenoise 
patterns at the image detection array of the 1FD Subsystem during the 
photo-integration. .. and attribute acquisition subsystems, wherein each 
PLIIMbased subsystem employs visible laser diodes (VLDs) having different 

color producing wavelengths to produce a multi-spectral planar laser 
illumination beam (PLIB), and a 1... 

...e.g. produce) that are processed in order to determine the 

shape/geometry, dimensions and color of such products in diverse 
retail shopping environments; 

Fig. 33B is a schematic representation of ... attribute acquisition 
subsystems, wherein each PLIIM-based subsystem employs visible laser 
diodes (VLDs) having different color producing wavelengths to produce a 
multi-spectral planar laser illumination beam (PLIB), and a 2... 

...e.g. produce) that are processed in order to determine the 
shape/geometry, dimensions and color of such 
products in diverse retail shopping environments; 
Fig. 34B is a schematic representation of... 
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...SPECIFICATION According to an embodiment of the current invention, the 
above procedure can be extended multilevel colour error - diffusion . 
Suppose that the output system is capable to record N > 2 multiple 
densities DO)), Dl )),... DN-1) ) or droplet sizes of each of the three 
inks (c,m,y), resulting in N > 2 intensity levels 10)), II)), 
IN-1) ) for each of the three basic colours . For N density levels, DO)), 
Dl) ) , . . .DN-1) ) , there are M = 1 + 3 * (N-l... 

. . .b. The guiding Brightness halftone process may use M intensity levels. 
E.g. for 4 different ink densities , N = 4 and M = 10. As depicted 
in Fig 4 the N levels for each of the three colours , divide the 
rgb-cube into (N-l) 3) sub-cubes. To reduce the number of computations as 
well as to improve the quality of the halftoning, the quantization 
colour of a pixel is preferably restricted to be one of the colours 
situated on the corners of the sub-cube in which the original colour of 
that pixel is situated. 

Furthermore, Preferably the quantized B-value for a pixel is restricted 
by a. . . 
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.SPECIFICATION pixel. At a particular position either a dot or no dot can 
be placed. 

Today, ink -jet as well as electrophotographic printers exist that 
render N>2 intensity or density levels. The inkjet printers are able 
to deliver variable droplet sizes or use multiple . inks of the same hue, 
but different densities, both procedures resulting effectively in 
reproduction of multiple possible density levels for one printed dot. 
Halftoning algorithms, such as error diffusion may be extended to the 
multilevel (i.e. N>2) case. See e.g... 

.by Dispoto et al describing a method for rendering a grey scale image 
with variable dot sizes. A continuous tone image is an image 
containing multiple grey levels with no perceptible quantization to them. 
In a different multilevel halftoning technique all different continuous 
tone pixel values within a range (e.g. 0-255) are mapped onto the N 
allowable values ... deviating coloured pixels. Excessive deviations of the 
modified input pixel value 27 due to the error diffusion algorithm 
are thus avoided and corrected.. 

In another embodiment, it is possible that not all... 
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.SPECIFICATION first dot is to be formed. In this application, the first 
printing system further includes error diffusion means, which 
computes a difference between a printing density corresponding to the 
input tone signal and a printing density realized by the formed dots as 
a density error, based on the determination of dot formation by the 
first dot formation determination means and the second dot formation 
determination means. The error diffusion means then distributes the 
density error to peripheral pixels in the vicinity of a current target 
pixel of dot formation, in order to reflect upon the determination of 
dot formation with respect to the peripheral pixels by the first dot 
formation determination means and the second dot formation 
determination means. 

The present invention is also directed to a second printing system with 
...tone value to be realized by a first dot selected among the at least 
two different dots having different densities per unit area, based 
on the input tone signal. The first dot formation determination means 
determines whether or not the first dot is to be formed, based on the 
first dot tone value. The correction signal computing means computes 
a correction signal by adding quantization errors distributed from 
peripheral processed pixels in the vicinity of the target pixel to 
the input tone signal. The second dot formation determination means 
carries out the processing, based on the correction signal. When the 
first dot formation determination means determines no formation of the 
first dot , the second dot formation determination means determines 



whether or not a second dot having a different density per unit 
area from that of the first dot is to be formed. The head driving means 
drives the head based on results of the determination by the first dot 
formation determination means and the second dot formation 
determination means, in order to form the at least two different dots 
having different densities per unit area. The error diffusion 
means computes a quantization error, which is a difference between the 
correction signal and a tone value realized by the formed dots, as a 
density error, based on the results of the determination by the first 
dot formation determination means and the second dot formation 
determination means, and distributes and diffuses the computed density 
error to peripheral pixels in the vicinity of the target pixel . 

This structure enables a density error, due to formation of the first 
dot to be... the systematic dither method to determine the on/off state of 
deep dots and the error diffusion method to determine the on/off 
state of light dots. A variety of other known... 

...CLAIMS said cyan and magenta inks and activating said second dot 

formation determination means and said error diffusion means. 
18. A printing system with a head, which forms at least two different 
dots . . . 



20/3 ,K/4 (Item 4 from file: 348) 

DIALOG (R) File 34 8: EUROPEAN PATENTS 

(c) 2004 European Patent Office. All rts. reserv. 

00877604 

Recording apparatus, recording method, information processing apparatus and 
recording medium 

Auf zeichnungsgerat , Auf zeichnungsverf ahren , Inf ormationsverarbeitungsgerat 

und Auf zeichnungsmedium 
Appareil d 1 enregistrement , procede d ! enregistrement, appareil de traitement 

d 1 information et support d f enregistrement 

PATENT ASSIGNEE: 

CANON KABUSHIKI KAISHA, (542361), 30-2, 3-chome, Shimomaruko, Ohta-ku, 
Tokyo, (JP), (applicant designated states: DE; FR; GB; IT ) 
INVENTOR: 

Takahashi, Kiichiro, Canon Kabushiki Kaisha, 30-2, Shimomaruko 3-chome, 

Ohta-ku, Tokyo, (JP) 
Ohtsuka, Naoji, Canon Kabushiki Kaisha, 30-2, Shimomaruko 3-chome, 

Ohta-ku, Tokyo, (JP) 
Nishikori, Hitoshi, Canon Kabushiki Kaisha, 30-2, Shimomaruko 3-chome, 

Ohta-ku, Tokyo, (JP) 
Iwasaki, Osamu, Canon Kabushiki Kaisha, 30-2, Shimomaruko 3-chome, 
Ohta-ku, Tokyo, (JP) 
LEGAL REPRESENTATIVE: 

Beresford, Keith Denis Lewis et al (28273), BERESFORD & Co. 2-5 Warwick 
Court High Holborn, London WC1R 5DJ, (GB) 
PATENT (CC, No, Kind, Date): EP 803367 A2 971029 (Basic) 

EP 803367 A3 980812 
APPLICATION (CC, No, Date) : EP 97302736 970422; 
PRIORITY (CC, No, Date): JP 96101617 960423; JP 97104712 970422 
DESIGNATED STATES: DE; FR; GB; IT 

INTERNATIONAL PATENT CLASS: B41J-002/205 ; B41J-002/21 ; G06K-015/10 
ABSTRACT WORD COUNT: 114 

LANGUAGE ( Publication, Procedural , Application) : English; English; English 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 



CLAIMS A (English) 9710W4 2204 

SPEC A (English) 9710W4 17792 

Total word count - document A 19996 

Total word count - document B 0 

Total word count - documents A + B 19996 

INTERNATIONAL PATENT CLASS: B41J-002/205 ... 

. . . B41J-002/21 

...SPECIFICATION multi-value data of 4, 12, 16 bits etc. Also in the 
present embodiment, the error distribution window is composed of 4 
pixels, but there may naturally be employed a larger or... 

...easily adapted to the recording with multi-value data corresponding to a 
larger number of gradation levels, merely by expanding the error 
distribution" table. Consequently it is adaptable to various multi-value 
recording methods such as recording with multiple droplets, recording 
with inks of a same hue with different densities or recording with 
discharge amount modulation employing dots of different discharge 
amounts, by the simple expansion of the error distribution table. 
Furthermore, though the present embodiment merely defines the 8-bit 
multi-value image data, there can be naturally provided a color image 
processing apparatus capable of receiving color multi-value image data 
of N bits for each of R, G and B components... 
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...SPECIFICATION a printed image with many gradation levels. The digital 
halftoning processing includes ordered dither processing, error 
diffusion processing, and dot pattern processing. In this Embodiment 4 
of carrying out the present invention... 

...processing, and next description is made for operations in the 

processing. A plurality types of ink each having a different density 
are filled in the three ink jet heads (described head hereinafter) 2a, 
2b, 2c. When an image signal is inputted, the... 

...subjects the image signal to a multi-level dither processing to covert 
it to a gradation signal, and outputs the gradation signal. Herein 
the image signal is defined as expression of a density data for each 
pixel constituting an image with digital data, and the gradation 
signal expresses a printing level obtained for one dot on the receiving 
medium 9. When the gradation signal is inputted into the control 
section 1, the control section 1 generates the driving. . . 

...6c for the heads 2a, 2b, 2c in response to a signal level for each 
pixel constituting the image, and outputs the driving signals to the 
heads 2a, 2b, 2c. The .. .processing for printing. As the digital 
halftoning processing, there are available the ordered dither processing, 

error diffusion processing, and dot pattern processing, but in the 
Embodiment 5 of carrying out the present... 

...that description is made for operations in the ordered dither processing 
below. A plurality of ink each having a different density are 
filled in the three ink jet heads (called head hereinafter) 2a, 2b, 2c. 
When an image signal is inputted, the... 

...with a density value less than the threshold value, and gives data 
specifying whether a dot is formed to the pixel or not as a 
gradation signal. "1" is outputted when a dot is formed, and "0" when 
a dot is not formed. To a signal with a density value larger than the 
threshold value, the dither processing section 22 outputs the image 
signal as it is as a gradation signal. When the gradation signal is 
inputted into the control section 1, the control section 1 generates 
driving signals 6a, 6b, 6c for the heads 2a, 2b, 2c for ejecting ink in 
response to a signal level for each pixel constituting an image, and 
outputs the driving signals to the heads 2a, 2b, 2c. The... 

...SPECIFICATION to obtain a high quality image. 

In a case where a number of types of ink is small, input image signal 
is subjected to digital halftoning processing to obtain a printed image 
with many gradation levels. The digital halftoning processing includes 



ordered dither processing, error diffusion processing, and dot 
pattern processing. In this Embodiment 4, the ordered dither processing 
is executed. . . 

.processing, and next description is made for operations in the 
processing. A plurality types of ink each having a different density 
are filled in the three ink jet heads (described head hereinafter) 2a, 
2b, 2c. When an image signal is inputted, the... 

.subjects the image signal to a multi-level dither processing to covert 
it to a gradation signal, and outputs the gradation signal. Herein 
the image signal is defined as expression of a density data for each 
pixel constituting an image with digital data, and the gradation 
signal expresses a printing level obtained for one dot on the receiving 
medium 9. When the gradation signal is inputted into the control 
section 1, the control section 1 generates the driving... 
.6c for the heads 2a, 2b, 2c in response to a signal level for each 
pixel constituting the image, and outputs the driving signals to the 
heads 2a, 2b, 2c. The .. .processing for printing. As the digital 
halftoning processing, there are available the ordered dither processing, 

error diffusion processing, and dot pattern processing, but in the 
Embodiment 5 of carrying out the present . . . 

.that description is made for operations in the ordered dither processing 
below. A plurality of inks each having a different density are 
filled in the three ink jet heads (called head hereinafter) 2a, 2b, 2c. 
When an image signal is inputted, the... 

.with a density value less than the threshold value, and gives data 
specifying whether a dot is formed to the pixel or not as a 
gradation signal. "1" is outputted when a dot is formed, and "0" when 
a dot is not formed. To a signal with a density value larger than the 
threshold value, the dither processing section 22 outputs the image 
signal as it is as a gradation signal. When the gradation signal is 
inputted into the control section 1, the control section 1 generates 
driving signals 6a, 6b, 6c for the heads 2a, 2b, 2c for ejecting ink in 
response to a signal level for each pixel constituting an image, and 
outputs the driving signals to the heads 2a, 2b, 2c. The... 
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..SPECIFICATION evaluation value "on (underscore) value (Data) " becomes. As a 
consequence, the quantizing error in the error diffusion method can 
be controlled so as to become the optimum value, depending on the 
gradient value of the input image data, in various density regions whose 
ink density is different from each other, such as the low density 
region where the respective ink dots are independently present, and the 
high density region where the adjoining ink dots are located very close 
to the neighbor ink dot , or are superimposed with each other. For 
example, the smaller the gradation value becomes, the larger the 
quantizing error when the dot ON becomes, so that another dot ON can 
be hardly produced. As a result, very fine changes in gradation can be 
obtained, namely the smooth and continuous gradation characteristic can 
be obtained. Even when the gamma correction is carried out before the 
error diffusion process, since the gradation characteristic of the 
low density region becomes smooth and continuous, it is possible to 
prevent the quasi-contour from being produced. Moreover, the changing 
operation of the evaluation in the error diffusion method can be 
realized by employing a relatively simple arrangement, and the processing 
speed thereof. . . 

..SPECIFICATION in the calculation of the quantizing error in such a way 
that the smaller the gradation value "Data" of the multi- gradation 
image data becomes, the larger the evaluation value 

"on (underscore) value (Data) " becomes. As a consequence, the quantizing 
error in the error diffusion method can be controlled so as to become 
the optimum value, depending on the gradient value of the input image • 
data, in various density regions whose ink density is different 
from each other, such as the low density region where the respective ink 

dots are independently present, and the high density region where the 
adjoining ink dots are located very close to the neighbor ink dot , 
or are superimposed with each other. For example, the smaller the 
-gradation value becomes, the larger the quantizing error when the dot 
ON becomes, so that another dot ON can be hardly produced. As a result, 
very fine changes in gradation can be obtained, namely the smooth and 
continuous gradation characteristic can be obtained. Even when the 
gamma correction is carried out before the error diffusion process, 
since the gradation characteristic of the low density region becomes 



smooth and continuous, it is possible to prevent the quasi-contour from 
being produced. Moreover, the changing operation of the evaluation in the 

error diffusion method can be realized by employing a relatively 
simple arrangement, and the processing speed thereof. . . 
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..SPECIFICATION expressed in the ratio of the black picture elements in 
the recorded image by the error diffusion method or the dither 
method, or in a binary image of a thin line and. . . 



...SPECIFICATION expressed in the ratio of the black picture elements in 
the recorded image by the error diffusion method or the dither 
method, or in a binary image of a thin line and. . . 
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...SPECIFICATION diffusion gives the appearance of a full gray scale by 
varying the ratio of dark pixels , like a Monet painting. Based on the 
desired image, a calculation is made to determine... 

. . .paper. The desired density of the real image is compared to estimated 
density of the ink on the paper if the ink was fired at that 
location. When the inkjet nozzle is fired, the realized density varies 

widely from the precalculated expected density as shown by the 
horizontal streaks in FIG. 1... 
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...SPECIFICATION quantizing input multi-value data to data of three levels 
or more by using an error diffusion method is also known. In case of 
using such a method in an ink jet printer or the like which expresses a 
pseudo gradation * by using a plurality of inks having the same hue and 

different densities , as shown in Fig. 6, it is necessary that the 
input image data is once. . . 

...look-up tables (LUTs) 15-0, 15-1, and 15-N corresponding to the 

respective inks and the densities are corrected and, after that, the 
data is inputted to binary processing circuits 16-0, 16-1, 16-N and 

a binarization process is executed to each ink . There is, consequently, 
a drawback such that when the number of kinds of inks increases, an 
amount of processes increases by an amount corresponding to the number of 

inks and the processing circuit is also enlarged in proportion to it. 
Further, there is a... 

...drawback in case of using those methods in recording means having the 
same kind of ink and a resolution of (N) times in the main scanning 
direction, recording means having the same resolution for recording twice 
at the same dot recording position, further, a multi-droplet method of 
recording by changing the dot diameter of the ink , or the like. 

SUMMARY OF THE INVENTION 

The present invention intends to reduce the above... can be improved. 
(Fourth embodiment) 

Fig. 10 is a diagram for explaining in detail the error distribution 
table 108 according to the fourth embodiment of the invention. In the 
fourth embodiment, a... 

...and 7B of the third embodiment except a different point that the 

contents of the error distribution table and those of recording means 
are different. That is, in the third embodiment, the recording means for 
recording by using two kinds of dark and light inks having different 
densities- has been presumed. In the fourth embodiment, recording means 
using the same kind of ink and having a resolution of (N) time (N = 2 
in the second embodiment) in the. . . 

...direction or recording means having the same resolution and for 
recording twice at the same dot recording position is presumed. 
Therefore, the binary data table annexed to the error distribution 
table of Fig. 10 is constructed so that both of the outputs oO and ol... 
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...SPECIFICATION of products, produced by Apple Corporation of Cupertino, 
CA. 

In an example system for editing color images, color images are 
provided at 2563)) different density levels. This number of levels is 
generally considered too complex to easily deal with. It is preferable 
therefore to provide a simple method of handling data, utilizing a 
reduced color set, representative of the color used in the original 
image. With reference to Figure 1, at a first step 10 to producing an 
approximation or representative reduced number color set, each 
separation is handled separately from its complements. Using the red 
separation, labeled RED. . . 

...The number of levels chosen for each separation now represent the full 
range of each color , albeit with more widely spaced intervals. The 
number of levels retained is selected based upon experimentation to 
determine a number of levels that produce an aesthetically pleasing 
reduced color set for display purposes. It is, of course, important 
that the reduced color set to be produced have an appearance close to 
the original image, or color modification will have no value. Since a 
simple threshold application, which could be used, will... 



.and/or error conversion methods are known for this purpose. The 
well-known Floyd-Steinberg Error Diffusion Algorithm (1976), or one 
of many derivative error diffusion methods, distribute the difference 
error derived in the encoding arrangement over adjacent pixels for 
image smoothing. It has been determined that the number of levels Nx) ) , 
of each color for a set which suitably approximates the original color 

image is approximately 4 red levels (NR) ) ) , 8 green levels (NG) ) ) , 3 
blue levels (NB. . . 

.schemes are possible and depend for their desirability on the user's 
perception of the color accuracy of such approximations. In this 
process, black images must be converted to r, g. . . 
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The error diffusion method is superior to the dither method with 
regard to image resolution and the reproduction characteristic for a step 

gradation source image, and enables the degree of generation of moire 
patterns to be made very. . . 

...However in the case of reproduction of an image which has only small 
amounts of changes in density , such as a computer-generated image 
having areas of extremely uniform density, the error diffusion method 
produces regions of texture in the reproduced image. This texture is 
inherent to the error diffusion method, and for this reason the 
error diffusion method has not been widely adopted. The reason for 
generation of this texture is that a fixed relationship is continuously 
maintained between an object picture element and the aforementioned 
set of picture elements which are disposed peripherally adjacent to the 
object picture element , and fixed values are also maintained for the 
respective proportions by which the bi-level conversion error of the 
object picture element is apportioned among these peripheral picture 
elements. 

Furthermore, if it is attempted to produce a... 

...SPECIFICATION in that processing which have been obtained beforehand 
during processing of preceding picture elements. 

The error diffusion method is superior to the dither method with 
regard to image resolution and the reproduction characteristic for a step 

gradation source image, and enables the degree of generation of moire 
patterns to be made very. . . 

...However in the case of reproduction of an image which has only small 
amounts of changes in density , such as a computer-generated image 
having areas of extremely uniform density, the error diffusion method 
produces regions of texture in the reproduced image. This texture is 
inherent to the error diffusion method, and for this reason the 
error diffusion method has not been widely adopted. The reason for 
generation of this texture is that a fixed relationship is continuously 
maintained between an object picture element and the aforementioned 
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.SPECIFICATION in that processing which have been obtained beforehand 
during processing of preceding picture elements. 

The error diffusion method is superior to the dither method with 
regard to image resolution and the reproduction characteristic for a step 

gradation source image, and enables the degree of generation of moire 
patterns to be made very. . . 

.However in the case of reproduction of an image which has only small 
amounts of changes in density , such as a computer-generated image 
having areas of extremely uniform density, the error diffusion method 
produces regions of texture in the reproduced image. This texture is 
inherent to the error diffusion method, and for this reason the 
error diffusion method has not been widely adopted. The reason for 
generation of this texture is that a fixed relationship is continuously 
maintained between an object picture element and the aforementioned 
set of picture elements which are disposed peripherally adjacent to the 
object picture element , and fixed values are also maintained for the 



respective proportions by which the bi-level conversion error of the 
object picture element is apportioned among these peripheral picture 
elements . 

Furthermore, if it is attempted to produce a... 

...SPECIFICATION in that processing which have been obtained beforehand 
during processing of preceding picture elements. 

The error diffusion method is superior to the dither method with 
regard to image resolution and the reproduction characteristic for a 
step gradation source image, and enables the degree of generation of 
moire patterns to be made very... 

...However in the case of reproduction of an image which has only small 
amounts of changes in density , such as a computer-generated image 
having areas of extremely uniform density, the error diffusion 
method produces regions of texture in the reproduced image. This texture 
is inherent to the error diffusion method, and for this reason the 
error diffusion method has not been widely adopted. The reason for 
generation of this texture is that a fixed relationship is continuously 
maintained between an object picture element and the aforementioned 
set of picture elements which are disposed peripherally adjacent to the 
object picture element , and fixed values are also maintained for the 
respective proportions by which the bi-level conversion error of the 
object picture element is apportioned among these peripheral picture 
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...SPECIFICATION in that processing which have been obtained beforehand 
during processing of preceding picture elements. 

The error diffusion method is superior to the dither method with 
regard to image resolution and the reproduction characteristic for a step 

gradation source image, and enables the degree of generation of moire 
patterns to be made very. . . 

...However in the case of reproduction of an image which has only small 
amounts of changes in density , such as a computer-generated image 
having areas of extremely uniform density, the error diffusion method 
produces regions of texture in the reproduced image. This texture is 
inherent to the error diffusion method, and for this reason the 
error diffusion method has not been widely adopted. The reason for 
generation of this texture is that a fixed relationship is continuously 
maintained between an object picture element and the aforementioned 
set of picture elements which are disposed peripherally adjacent to the 
object picture element , and fixed values aire also maintained for the 
respective proportions by which the bi-level conversion error of the 
object picture element is apportioned among these peripheral picture 
elements. 

Furthermore, if it is attempted to produce a... 

...SPECIFICATION in that processing which have been obtained beforehand 
during processing of preceding picture elements. 

The error diffusion method is superior to the dither method with 
regard to image resolution and the reproduction characteristic for a 
step gradation source image, and enables the degree of generation of 
moire patterns to be made very..'. 

...However in the case of reproduction of an image which has only small 
amounts of changes in density , such as a computer-generated image 
having areas of extremely uniform density, the error diffusion 
method produces regions of texture in the reproduced image. This texture 
is inherent to the error diffusion method, and for this reason the 
error diffusion method has not been widely adopted. The reason for 
generation of this texture is that a fixed relationship is continuously 
maintained between an object picture element and the aforementioned 
set of picture elements which are disposed peripherally adjacent to the 
object picture element , and fixed values are also maintained for the 
respective proportions by which the bi-level conversion error of the 
object picture element is apportioned among these peripheral picture 



elements . 

Furthermore, if it is attempted to produce a. 
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...SPECIFICATION with a processing of the image data. 

The multiple-value processing sections 71a and 71b serve to convert 
the binary data output from the error diffusing processing section 70c 
into 256- tone data again. The synthesizing section 71c serves to 
selectively perform a logical operation such as... 

...in the memory 73 or the bit data output from a pattern generator (PG) . 
The density converting processing section 71d functions as 
establishing a proper relation between an input density and an output 
density of the 256- tone digital signal by referring to a predetermined 
tone converting table. The magnification changing processing section 71e 
serves to perform the interpolation of the... 

...according to a predetermined magnification data and derive a density 
value corresponding to the interpolated pixel . The magnification 
changing processing section 71e changes the magnification of the sub scan 



and then. 



...scan. The image processing section 71f serves to perform various image 
treatments of the input pixel data and collect the information about 
the data row such as an abstraction of the... 
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The error diffusion method is superior to the dither method with 
regard to image resolution and the reproduction characteristic for a 
step gradation source image, and enables the degree of generation of 
moire patterns to be made very small even when a printed image is being 
reproduced. However in the case of reproduction of an image which has 



only small amounts of changes in density , such as a 

computer-generated image having areas of extremely uniform density 
, the error diffusion method produces regions of texture in the 
reproduced image. This texture is inherent to the error diffusion 
method, and for this reason the error diffusion method has not 
been widely adopted. The reason for generation of this texture is 
that a fixed relationship is continuously maintained between an object 
picture element and the aforementioned set of picture elements which 
are disposed peripherally adjacent to the object picture element , 
and fixed values are also maintained for the respective proportions 
by which the bi-level conversion error of the object picture element 
is apportioned among these peripheral picture elements. 
Furthermore, if it is attempted to produce a practical type of 
digital computation processing circuit for implementing this prior... 
208a) the apportionment value H( sub (A) ) to the accumulated error S ! { 
sub (A)) corresponding to the picture element position A, which 
has been derived in a previously executed picture element processing 
operation and... a sync signal (synchronized with successive picture 
element processing operations, as described for the first embodiment ) 
to receive the error apportionment values G( sub (A)) to G{ sub (D)) 
from the error apportionment value computation section 110 and the 
residual error J( sub...D)), and outputs these error apportionment values 
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corresponding to the picture element position B, so that a practical 
apparatus can be easily implemented. . . 
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INTERNATIONAL PATENT CLASS: H04N-001/40 

...SPECIFICATION predetermined fixed factors. Such factors are referred to 
in the following as apportionment factors. 

The error diffusion methd is superior to the dither method, 
with regard to image resolution and continuous tone characteristic, and 
enables the degree of generation of moire patterns to be made very 
small, even when a printed image. . . 

...However in the case of reproduction of an image which has only small 
amounts of changes in density , and computer- generated images which 

have areas of extremely uniform density, the error diffusion method 
produces regions of texture in the reproduced image, with this 
texture being specific to the error diffusion method. For this 
reason , the error diffusion method has not been widely 
adopted. The reason for generation of this texture is that a fixed 
relationship is continuously maintained between an object picture 
element and the aforementioned set of picture elements which are 
disposed peripherally adjacent to the object picture element , and 
fixed values are also maintained for the respective proportions by 
which the bi-level conversion error of the object picture element is 
apportioned among these peripheral picture elements. 

The term "object picture element " as used herein has the 
significance of a picture element which is currently being 
processed , to determine a corresponding bi-level display image value, 
with data being utilized in that... 
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...signals of the original image to be printed; 

specifying the existence and non-existence of dots by the two inks 
of different densities according to the input tone signals, based 



File EBusiness & Industry(R) Jul/1994-2004/Feb 03 

(c) 2004 Resp. DB Svcs. 
File 15:ABI/Inform(R) 1971-2004 /Feb 03 

(c) 2004 ProQuest Inf o&Learning 
File 16:Gale Group PROMT (R) 1990-2004 /Feb 04 

(c) 2004 The Gale Group 
File 20: Dialog Global Reporter 1997-2004/Feb 04 

(c) 2004 The Dialog Corp. 
File 47: Gale Group Magazine DB(TM) 1959-2004 /Feb 03 

(c) 2004 The Gale group 
File 75:TGG Management Contents (R) 86-2004/ Jan W4 

(c) 2004 The Gale Group 
File 80:TGG Aerospace/Def . Mkts (R) 1986-2004 /Feb 04 

(c) 2004 The Gale Group 
File 88:Gale Group Business A.R.T.S. 197 6-2004 /Feb 04 

(c) 2004 The Gale Group 
File 98:General Sci Abs/Full-Text 1984-2004 /Jan 

(c) 2004 The HW Wilson Co. 
File 112:UBM Industry News 1998-2004/ Jan 27 

(c) 2004 United Business Media 
File 141: Readers Guide 1983-2004/Dec 

(c) 2004 The HW Wilson Co 
File 148: Gale Group Trade & Industry DB 1976-2004/Feb 04 

(c)2004 The Gale Group 
File 160:Gale Group PROMT (R) 1972-1989 

(c) 1999 The Gale Group 
File 275:Gale Group Computer DB(TM) 1983-2004/Feb 04 

(c) 2004 The Gale Group 
File 264: DIALOG Defense Newsletters 1989-2004 /Jan 15 

(c) 2004 The Dialog Corp. 
File 484 : Periodical Abs Plustext 1986-2004 /Jan W4 

(c) 2004 ProQuest 
File 553:Wilson Bus. Abs. FullText 1982-2004 /Jan 

(c) 2004 The HW Wilson Co 
File 570: Gale Group MARS (R) 1984-2004/Feb 04 

(c) 2004 The Gale Group 
File 608:KR/T Bus. News. 1992-2004 /Feb 04 

(c)2004 Knight Ridder/Tribune Bus News 
File 620:EIU:Viewswire 2004/Feb 03 

(c) 2004 Economist Intelligence Unit 
File 613: PR Newswire 1999-2004 /Feb 04 

(c) 2004 PR Newswire Association Inc 
File 621:Gale Group New Prod.Annou. (R) 1985-2004 /Feb 04 

(c) 2004 The Gale Group 
File 623:Business Week 1985-2004 /Feb 03 

(c) 2004 The McGraw-Hill Companies Inc 
File 624 : McGraw-Hill Publications 1985-2004 /Feb 03 

(c) 2004 McGraw-Hill Co. Inc 
File 634: San Jose Mercury Jun 1985-2004/Feb 03 

(c) 2004 San Jose Mercury News 
File 635:Business Dateline (R) 1985-2004/Feb 03 

(c) 2004 ProQuest Inf o&Learning 
File 636:Gale Group Newsletter DB(TM) 1987-2004/Feb 04 

(c) 2004 The Gale Group 
File 647: CMP Computer Fulltext 1988-2004 /Jan W4 

(c) 2004 CMP Media, LLC 
File 696: DIALOG Telecom. Newsletters 1995-2004 /Jan 15 

(c) 2004 The Dialog Corp. 
File 674:Computer News Fulltext 1989-2004 /Jan W4 

(c) 2004 IDG Communications 
File 810:Business Wire 198 6-1999/Feb 28 



(c) 1999 Business Wire 
File 813:PR Newswire 1987-1999/Apr 30 

(c) 1999 PR Newswire Association Inc 

? ds 



Set 


Items 


Description 


SI 


19261 


(DIFFERENT OR CHANG? OR VARY??? OR ADAPTIVE? OR VARIABLE OR 




VARIES ) (3N) DENSIT? 


S2 


742991 


DOT OR PIXEL? OR (PICTURE OR PICTORIAL) (3N) ELEMENT OR PEL - 




OR 


DPI OR DOTS () PER () INCH 


S3 


2958 


(VARIABLE OR VARYING OR CHANGING OR ADAPTIVE?) (5N) (THRESHO- 




LD7 


' OR DITHER? OR TONE () CURVE? OR THRESHOLD () TABLE OR THRESHO- 




LD() MEMORY) 


S4 


290 


INPUT() (TONE? OR GRADATION? OR COLOR? OR INK?? OR COLORANT? 




OR COLOURANT? OR COLOUR?) 


S5 


1677 


ERROR () (DIFFUSION? OR DISPERSION? OR SPREAD? OR DISTRIBUT?) 


S6 


0 


S1(S)S2(S)S3(S)S4 


S7 


9 


SI (S)S2 (S)S3 


S8 


3 


RD S7 (unique items) 


S9 


0 


S1(S)S2(S)S5 


S10 


190 


S2 (S)S5 


Sll 


0 


S10(S)S4 


S12 


111 


S10(S) (TONE? OR GRADATION? OR COLOR? OR INK?? OR COLORANT? 




OR 


COLOURANT? OR COLOUR?) 


S13 


44 


S12 (ION) PRINT? 


S14 


44 


S13 NOT S7 


S15 


6 


S14 AND PY=1999:2004 


S16 


38 


S14 NOT S15 


S17 


25 


RD S16 (unique items) 



8/3, K/l (Item 1 from file: 47) 

DIALOG (R) File 47: Gale Group Magazine DB(TM) 
(c) 2004 The Gale group. All rts. reserv. 

03464406 SUPPLIER NUMBER: 09468045 (USE FORMAT 7 OR 9 FOR FULL TEXT) 

PC scanners: not just for high-end users anymore. (Lab Notes; includes 
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... scanners: flatbed, sheet-fed, and overhead. A hand-held scanner is 

not a desktop scanner. 

Dithering A method of using variable dot densities (with 
black dots) to simulate various shades of gray. The more dense the dots, 
the. . . 
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and E-size color electrostatic plotters, the C-4836R and C-2536R. 
Both offer 4 00 dpi resolution and can mix both raster and vector on the 
same drawing by upgrading the plotters for element processing (HPGL, CGI, 
Cal-Comp 906) . Users can dither their own colors at variable dot 
densities . Available in March 1990, Precision Image prices the C-4836R 
(E-size) at $55,000. . . 
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are designed for producing color E- and D-sized drawings, 
respectively. They each offer 400 dpi raster capability. In addition, 
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can mix both raster and vector on the same drawing by upgrading the 
plotters . . . 
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and E-size color electrostatic plotters, the C-4836R and C-2536R. 
Both offer 400 dpi resolution and can mix both raster and vector on the 
same drawing by upgrading the plotters for element processing (HPGL, CGI, 
Cal-Comp 906) . Users can dither their own colors at variable dot 
densities . Available in March 1990, Precision Image prices the C-4836R 
(E-size) at $55, 000. . . 
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PRECISION IMAGE UNVEILS NEW RASTER ELECTROSTATIC PLOTTERS: ADDS RASTER 
CAPABILITY TO ENTER PRODUCT LINE 

News Release February 3, 1989 p. 1 

... are designed for producing color E- and D-sized drawings, 

respectively. They each offer 400 dpi raster capability. In addition, 

users can dither their own colors at variable dot densities . Users 

can mix both raster and vector on the same drawing by upgrading the 
plotters . . . 
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... as it's sometimes called) has long been used to give the illusion 

of full- color output on a printer with a limited palette. When a pixel 
! s color cannot be rendered accurately with the available inks , the 
print controller adjusts nearby pixels to make the error less obvious. 
Xionics, however, has turned the technique upside down. Knowing... 
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PosterShop 4.0 Large-Format Color Processing Software. 

Business Wire, p0633 
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Language: English Record Type: Fulltext 
Document Type: Newswire; Trade 
Word Count: 597 

... tiling. PosterShop is a true multi-tasking software product, 

enabling users to preview, RIP and print files simultaneously. 

Several dot patterns are available, including stochastic blue noise 
mask, error diffusion, standard screening and ordered dither... 
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Language: English Record Type: Fulltext 
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... tiling. PosterShop is a true multi-tasking software product, 

enabling users to preview, RIP and print files simultaneously. 

Several dot patterns are available, including stochastic blue noise 
mask, error diffusion, standard screening and ordered dither... 
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... tiling. PosterShop is a true multi-tasking software product, 

enabling users to preview, RIP and print files simultaneously. 

Several dot patterns are available, including stochastic blue noise 
mask, error diffusion, standard screening and ordered dither. . . 
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tiling. PosterShop is a true multi-tasking software product, 
enabling users to preview, RIP and print files simultaneously. 

Several dot patterns are available, including stochastic blue noise 
mask, error diffusion, standard screening and ordered dither... 

17/3, K/6 (Item 6 from file: 16) 

DIALOG (R) File 16: Gale Group PROMT (R) 

(c) 2004 The Gale Group. All rts. reserv. 

04886283 Supplier Number: 47187170 (USE FORMAT 7 FOR FULLTEXT) 
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color translation process, a high-speed 3-D look-up table is used 
to produce colors that are true to the original image. 

The new printer driver is also included with the EPSON Stylus Color 
400, a four-color, 720 dpi... 

17/3, K/7 (Item 7 from file: 16) 

DIALOG (R) File 16: Gale Group PROMT (R) 

(c) 2004 The Gale Group. All rts. reserv. 



04877681 Supplier Number: 47175314 (USE FORMAT 7 FOR FULLTEXT) 
1440 dpi: You can only see it in Epson Color! 

Business Wire, p03030310 
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resistance. Even overhead transparencies are dry to touch with 
these new inks. 

New EPSON Stylus Printer Driver 

The new printer driver also contributes to 1440 dpi "Photo 
Quality" printing through halftoning and color translation processes. 
Epson f s new AcuPhoto halftoning module on the driver uses advanced error 
diffusion. . . 
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spots to minimize overlap and, therefore, eliminate the "bump" in 
the mid- and three-quarter- tones . Finally, Lazel lets printers specify 
tone compensation curves to optimize output for particular presses and 
conditions . 

Although it doesn't directly... 
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Capture the color, (includes related articles on top-rated scanner, 

different types of scanners, helping users print what they scan, color 
flatbed scanners and product table) (overview article of 17 color flatbed 
scanners) (Hardware Review) (Evaluation) 

Stone, M. David 

PC Magazine, vl6, n5, pl63(19) 

March 4, 1997 
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RECORD TYPE: Fulltext; Abstract 
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... rule of thumb is to set the scanner resolution to twice the -line 

screen the printer uses. If your output device uses error diffusion 
dithering (many ink jets, color lasers), set the scanner to two-thirds or 
three-quarters of the printer's resolution. For printers that don't dither 
(thermal dye), scan at the printer resolution (usually 300 dpi ). To 
stretch or shrink the image size, you'll need to adjust the original 
scanning. . . 
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ABSTRACT: Model-based techniques for color printers using the 
characteristics of the printer and the human visual system are presented. 
Modified error diffusion algorithm and the least squares model based 
algorithm extend the gray-scale model based techniques... 

...use of printer models to design blue-noise screens is also examined, 
with a specific printer model to represent ink dot overlaps. 
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Onyx Graphics Enhances PosterShop to Optimize Output from Raster Graphics 
PiezoPrint 5000 Printers. 

Business Wire, p9020279 
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the fourth quarter of 1997. 
About PosterShop 

PosterShop is a production-oriented software system for printing to 
large-format digital color printers . PosterShop software's features 
include support for the most popular file formats, including PostScript, 
TIFF. . . 

...tiling. PosterShop is a true multi-tasking software product, enabling 
users to preview, RIP and print files simultaneously. Several dot 
patterns are available, including stochastic blue noise mask, error 
diffusion, standard screening and ordered dither. . . 
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materials . 

Visual Edge Technology was the first company to produce software for 
large format color printing . EDGEprint Software utilizes its own patented 



random dot conversion algorithm to produce high resolution graphic 
prints of exceptional quality. This proprietary error diffusion 
technique eliminates the jagged look of images and type that can plague 
scaled up prints... 
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The latest printers for image output: new accent on poster-sized solutions. 
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has now put together the Image Production System Series built 
around a 54" Xerox electrostatic color printer ideal for custom murals 
or printing short run posters. The equipment is designed to print large 
scale artwork for a thoroughly. . . 
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Digital printing and DSP expand desktop publishing, (digital signal 
processing) (Photonics Applications) 

Burke, Joe 
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August, 1991 
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... in Berkeley, Calif., combines text, computer graphics, photographs 

and drawings into any desired layout, and prints the results in full 
color on paper up to 42 inches wide and potentially several hundred feet 
long. Instead of the half- tone , four- color process used in conventional 

printing , the system uses an error - diffusion algorithm to create a 
continuous-tone color image. The algorithm creates an image that emulates 
the grain pattern in photographic film emulsion, rather than the discrete 
circle-and- dot pattern used in four- color printing . 
No intermediate steps 

Since the process is completely electronic, there are no intermediate 
steps, such . . . 
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Large-format color printer update: piezo proliferates as market 

widens. (includes related article on piezoelectric- technology print head 

manufacturers) (Industry Trend or Event) 
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every few rolls of material used. 
Quality. Normally quality is a positive feature of electrostatic 
printers , and the 360e, with its 400X400- dpi resolution and liquid 
toner , may offer the same benefit. But we weren't impressed by the sample 
distributed at . . . 
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Workgroup color printers: making the choices, (includes related articles 
about color quality, with a sample) 

Spencer, David R. ; Haller, Peter J. 
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... to reduce toner dropouts. (We printed samples on all three 

Tektronix machines.) 

The Phaser 34 0 prints at 300 dpi vertically but offers both 300- 
and 600- dpi horizontal addressability. Advanced error-diffusion screening 
allows high-quality tints and images from the somewhat... 

...ink jets spaced across a rotating drum significantly increase the speed 
relative to prior solid- ink printers . Print speeds are 3.75 ppm for 
straight 300- dpi prints , but less than 2 ppm for the higher-quality 
600- dpi modes, and there is no speed advantage when printing monochrome 
pages. However, the Phaser 340, unlike the other printers, prints, the first 
page without . . . 
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The primer, (an introduction to color printer technologies) (Color Output 
Breaks Through) (Cover Story) (Tutorial) 

Grunin, Lori; Hart, John; Klare, Matthew; Poor, Alfred 
Windows Sources, v3, n8, p56(6) 
August, 1995 
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RECORD TYPE: Fulltext; Abstract 
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Finally, traditional line screens (also known as a clustered dot 
dither) rotate lines of primary- colored dots to different angles. The 
relationship between your printer ! s resolution and the fineness of its 
line screen or dither grid determines the number of color shades it can 
reproduce . 

Printers that produce variable-size dots can better simulate a 
broader range of tones — as many. . . 
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. . . to drive both a color copier and a large-format plotter. 

Screening options. Large-format ink -jet printers traditionally 
have used error - diffusion technology to produce images at 300-dpi 
resolution. However, now that stochastic (fm) screening has... 

...ability to produce varying spot sizes), several of the developers of 
controllers for large-format ink -jet printers are offering stochastic 
screening as an alternative to error diffusion because it is so much 
faster. 

Proofing options. As we move more inextricably into digital... 
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Colourful printing at a good price. (Epson's Stylus Color Inkjet printer) 
(Hardware Review) (Colour Inkjet Printers ) (Evaluation) 
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ABSTRACT: Epson's 639 pounds sterling Stylus Color inkjet printer 
provides near-photographic output at up to 720-by-720 pixels on plain paper 
and. . . 

...to 4 ppm. Features of the printing mechanism include an innovative 1 cool 
crystal 1 piezoelectric inkjet print head with one set of black and three 
sets of color nozzles fed by two ink cartridges. Other printer 
features include a MicroWeave function to eliminate banding, Epson Error 
Diffusion half-toning to produce more than 256 grey scales or more than 16 
million colors... 
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HP DeskWriter C printer driver development, (development of Macintosh 
driver for HP color ink-jet printer) (Technical) 
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average value of the noise is 0, so the image is not lightened or 
darkened. 

Error diffusion does not suffer from contouring. Color 
gradients are printed as smoothly varying regions of increasing dot 
density. 

Error diffusion can produce artifacts. These are most likely to be 
visible in large... 
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Image-In-Color : desktop darkroom, (image processing software from Image-In 
Inc.) (Software Review) (Product Reviews) (Evaluation) 
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... sucked down the drain. You can create your own filters and save 

them, too. 

The printer , display, and scanner calibrate to ensure that the 
image's tones reflect the most realistic rendering. You can adjust the 
half-tone angle and frequency, dot... 
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Has colour printing entered a new phase? (Hardware Review) (Tektronix 
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the Phaser printer performs all the basic image manipulations 
required to create a high quality print output. These manipulations 
include colour dithering, which provides all the intermediate colour 
shades using the CMYB pigments to give the... 

...diffusion process which checks all the surrounding dots in order to 
minimise error between the printed dot colour and the desired dot 
colour . 

The translation from light additive to light subtractive is handled 
by the Phaser's gamma... 
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... control with an intelligent software driver and a fast host. 

Besides the problem of matching colors of the CRT to those being 
printed , the print image may have to be resized because the pixel map 
of the two devices may be different. This addressability difference can be 
corrected by. . . 

...dissimilar devices and to optimize the color match and increase the 
color range of the printer . The color manipulations that image 
processing performs to refine the printer images may include such 
techniques as dithering, error diffusion , gamma media correction and 
gray-scale adjustment. 

Hard-copy methods 

There are a number of . . . 
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TEXT: 

...service areas: Peripheral Products consist of computer peripheral 
devices, including high-capacity hard disk drives, printers ( dot -matrix 
and laser), document imaging scanners, and large-screen plasma displays. 
Financial Products is focused. . . 
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... screen ruling giving a near continuous tone effect on both 

Electrostatic and InkJet wide format printers . 

Smart Screens also retains all the benefits associated with dot 
screens vs dither or error diffusion, ie: faster processing times, 
retention of detail in the... 
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...support any controller. Loop diagnostics are excellent, particularly 
adaptive tuning, which works together with an error distribution 
analysis diagram that tells users how often the process and variables are 
on the money. . . 
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...color management. Users can get help from vendors who offer software 
that calibrates and organizes input color , but they really need a 
product that monitors the entire process. The true test of... 
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...becomes more important. The network manager must ensure maximum up-time, 
centralize operations and reduce error , distribute software correctly, 
add new applications and licenses, and stay within architectural limits. 
Network management products... 
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...standard set. The software creates a lookup table to account for 
differences. Kodak's Precision Input Color Calibration is a superior 
calibration package, including three sets of reference values and three 
precision. . . 

9 
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0110902 9 DOCUMENT TYPE: Product 

PRODUCT NAME: SyncMAPP Press & Proof (109029) 

London Litho (64 0417) 
7100 N Lawndale Ave 

Lincolnwood, IL 60645 United States 
TELEPHONE: (847) 679-4600 

RECORD TYPE: Directory 

CONTACT: Sales Department 

REVISION DATE: 021025 

...Plate tool analyzes conventional and digital plate exposures, allowing 
users to establish tonal standards, test different plates, or convert 
from analog platemaking to computer-to-plate (CTP) . Tapping the system, 
users . . . 

...within approximately 10 days. SyncMAPP Press & Proof's SyncMAPP Echo 
Proof tool compares colors between different proofs or press sheets, so 
staff can match colors between devices or to create benchmarks... 

...ICC color profiles for all analyzed devices. Reports include information 
on print characteristics. Spreadsheets include density , dot area, and 
dot gain value information. SyncMAPP Press & Proof's SyncMAPP Echo Press 
evaluates users 1 sheetfed printing presses... 

...be compared to SWOP and CRAGOL specifications. The system provides 
gamut, ink and media characteristic, density , dot gain, trap, print 
contrast, and other information. 
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00142407 DOCUMENT TYPE: Review 

PRODUCT NAMES: FireWire (800791) ; Machine Vision (833908) 

TITLE : FireWire pushes plug-n-play imaging 

AUTHOR: Wilson, Andrew 

SOURCE: Vision Systems Design, v7 n9 pS8(5) Sep 2002 
ISSN: 1089-3709 

HOMEPAGE : http : //www . vision-systems-design . com 

RECORD TYPE: Review 

REVIEW TYPE: Product Analysis 

GRADE: Product Analysis, No Rating 

REVISION DATE: 20030228 

...with the existing versions. 13894b also complies with point-to-point 
connectivity, plug-and-pl'ay changeability , and guaranteed timing. 



Important to the machine vision and image processing industry is support 
for high-megapixel densities and more color depths. Presently 
solid-state-camera makers, such as Basler AG, MetaControls, and. . . 
...the higher dynamic range of a cooled CCD camera provides an extended 
range of 134 4x1024 pixels and full remote control from the connected PC 
with an IEEE 1394 interface. 
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00135230 DOCUMENT TYPE: Review 

PRODUCT NAMES: Quantum Computing (842141) 

TITLE: Ultimate Alchemy: Research into artificial atoms could lead to 
one. . . 

AUTHOR: McCarthy, Wil 

SOURCE: Wired, v9 nlO pl50{12) Oct 2001 
ISSN: 1059-1028 

HOMEPAGE: http: //www . wired . com 

RECORD TYPE: Review 

REVIEW TYPE: Product Analysis 

GRADE: Product Analysis, No Rating 

REVISION DATE:' 20020330 

...at the end of a stripe on a quantum wire are etched away, a quantum dot 
is left that delimits electrons in all three dimensions. The electrons 
cannot flow or move, and have to act as deBroglie standing waves, or 
probability- density functions, which are amorphously shaped waves of 
diffuse electric charge. This same phenomenon also occurs... 

...further, scientists have isolated a nanostructure known as an artificial 
or designer atom. Future quantum dot processors are likely to merge all 
the best aspects of digital, analog, and quantum processing. Identical 
hardware theoretically could be used for all such operations. The hardware 
could also change modes on the fly, based on the problem to be solved. 
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00134075 DOCUMENT TYPE: Review 

PRODUCT NAMES: MapViewer 4.0 (798347) 

TITLE: MapViewer 4, Grapher 3: A Cartographic Dark Horse? 

AUTHOR: Comenetz, Joshua 

SOURCE: GeoSpatial Solutions, vll n9 p42{4) Sep 2001 
ISSN: 1529-7403 

HOMEPAGE : http: //www. geospatial-online . com 

RECORD TYPE: Review 
REVIEW TYPE: Review 
GRADE : B 



REVISION DATE: 20030330 



...which adds advanced graphing capabilities, to create a strong tool for 
data display and presentation. Dot mapping is flexible. Although dots can 
only be round, users can vary their size, color, and border color. It is 
not possible to specify a regular grid pattern of dots, or to adjust dot 
density manually. Users can also vary the size, color, and border color 
of graduated symbols, although the variety of symbols is... 
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00128177 DOCUMENT TYPE: Review 

PRODUCT NAMES: SilverFast PhotoCD 5 (033049); Extensis Intellihance Pro 
4.0 (479209); nik Color Efex Pro! (017795); Test Strip (667081) 

TITLE: Build your own plug-in toolkit: Photoshop- compatible plug-ins... 

AUTHOR: Far ace , Joe 

SOURCE: ComputerUser, vl8 nl3 p70(2) Nov 2000 
•ISSN: 1087-481X 

HOMEPAGE : http : / /www . computeruser . com 

RECORD TYPE: Review 

REVIEW TYPE: Product Analysis 

GRADE: Product Analysis, No Rating 

REVISION DATE: 20020422 

...and resized before it is acquired by Photoshop. Intellihance Pro's 
features include a Clipped Pixel Display that highlights pixels that 
are too bright, too dark, or too saturated, and the Dust & Scratch Removal 
feature . . . 

...specks and scratches without destroying detail. Color Efex Pro! is a 
package that includes 4 6 different plug-ins, including a Classical Blur 
filter that produces an effect similar to using a... 

...in that functions like the traditional photographic technique of making 
a test strip that shows different degrees of density and color. 
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00122543 DOCUMENT TYPE: Review 

PRODUCT NAMES: TransLux (792951); Lord of the Wipe (792969) 

TITLE: Controlling Interests: AccessFX's TransLux and Lord of the Wipe 

AUTHOR: Saucier, Christine A 

SOURCE: AV Video & Multimedia Producer, v22 nl p84(2) Jan 2000 
ISSN: 1090-7459 

HOMEPAGE : ht tp : / /www . avvideo . com 

RECORD TYPE: Review 
REVIEW TYPE: Review 
GRADE : B 



REVISION DATE: 



20010730 



...their interface appearance. With TransLux's ability to control multiple 
video transitions, editors can add pixel -based wipes by defining such 
choices as pixel height, width and density , and X and Y pixel 
velocity. Lord of the Wipe provides gradient wipes for which users can set 
rotation, scaling. . . 

...the plug-in). AcessFX transitions are added to Premiere timeline and are 
double- clicked to change settings. Users can preview results of settings 
by moving a slider or clicking a loop... 
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00117197 DOCUMENT TYPE: Review 

PRODUCT NAMES: Magic Mask 2.0 (676713) 

TITLE : Chroma Graphics Magic Mask 2 . 0 

AUTHOR: Schaub, George 

SOURCE: Digital Imaging, p49(2) Apr 1999 
ISSN: 1084-5119 

HOMEPAGE : http : / /www . digitalimaging . com 

RECORD TYPE: Review 
REVIEW TYPE: Review 
GRADE : A 

REVISION DATE: 19990930 

...features include conversion of a mask or an existing selection to a 
straight line; a pixel -precise clipping path; an expanded density mask 
tool for creating and tweaking custom masks; multiple common color range 
presets for density masking; and selection plug-in-based accessibility. 
The original features that made Magic Mask a... 

...and with Color Brush, users can choose multiple objects with independent 
color ranges concurrently. The Density Tool is enhanced to permit 
creation of custom variable density masks for color correction using 
either HSV settings or multiple presets for common color ranges... 
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00106379 DOCUMENT TYPE: Review 

PRODUCT NAMES: MapViewer 2.13 Windows (798347) 

TITLE: MapViewer 2.13 

AUTHOR: Thrall, Susan Elshaw 

SOURCE: Geo Info Systems, v7 nil p48(3) Nov 1997 
ISSN: 1051-9858 

HOMEPAGE : http : //www . geoinf osystems . com 

RECORD TYPE: Review 
REVIEW TYPE: Review 



GRADE : B 



REVISION DATE: 20021030 

...to draw multiple types of thematic maps, including choropleth maps using 
colors or hatch patterns, dot density maps, proportional symbol maps, 
pie and bar chart maps, and prism maps. Creating basic thematic... 

...for defining legend and theme categories, colors, line width, and symbol 
type, along with the variable mapped. Many annoying aspects and other 
glitches reduce the appeal of MapViewer, however. For example... 
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TITLE: Photoshop Filters 

AUTHOR: Martinez, Carlos Domingo 

SOURCE: Macworld, vl4 nl2 p54 (1) Dec 1997 

ISSN: 0741-8647 

HOMEPAGE : ht tp : / / www . macwor Id . com 

RECORD TYPE: Review 
REVIEW TYPE: Review 
GRADE : B 

REVISION DATE: 20020422 

...be the answer depending on the user's style of working. These two 
extensions take different approaches to easing the task of masking. Magic 
Mask's Color and Pixel brushes are smart ones. When the user drags them 
over an image, they can automatically choose the colors beneath the stroke 
and mask all contiguous pixels . Magic Mask can also select colors in 
noncontiguous areas of an image. Also, it can produce variable - density 
masks based on the average value of selected colors. MaskPro does not have 
such intelligent... 
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00104207 DOCUMENT TYPE: Review 
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TITLE: MagicMask 1.0 good for easy jobs 

AUTHOR: Fraser, Bruce 

SOURCE: MacWEEK, vll n41 pll(2) Oct 27, 1997 
ISSN: 0892-8118 

HOMEPAGE: http: //www.macweek . com 

RECORD TYPE: Review 
REVIEW TYPE: Review 



GRADE: B 



REVISION DATE: 20001130 

...addicts will find Chroma Graphics 1 MagicMask 1.0 of value if only for 
its great Density tool. Masking is one of the most difficult jobs that 
digital imagers do, and PhotoShop's tools are not nearly as good as 
MagicMask ! s for this task. The Density tool produces a quality of mask 
that is nearly unattainable with Photoshop's tools. Those... 
...an HSV (hue, saturation, value) interface. The Color Brushes are aided 
by a pair of Pixel Brushes that are very useful for refining edges or 
working where the color of the... 

...automatic edge detection. Along with Magic Lasso, MagicMask features 
Regular Marquee and Lasso tools. The Density tool creates variable 
-opacity masks based on color ranges. When the user is done trying a 
technique, MagicMask. . . 
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00079733 DOCUMENT TYPE: Review 

PRODUCT NAMES: FullPixelSearch 1.5 (573817) 

TITLE: FullPixelSearch 1.5 

AUTHOR: Seiter, Charles 

SOURCE: Macworld, vl2 n7 p7 9(l) Jul 1995 
ISSN: 0741-8647 

HOMEPAGE: http: //www .macworld. com 

RECORD TYPE: Review 
REVIEW TYPE: Review 
GRADE:' B 

REVISION DATE: 20001130 

...imaging. Scientific images often use false colors, for example, a set of 
colors may represent different density numbers or temperatures. The 
software can analyze images a single pixel at a time or in larger pixel 
blocks. The software is useful for generating pixel -statistic reports. 
Using pixel selection functions, users select a group of pixels as a 
match set. The program will scan the entire image a pixel at a time, and 
generate a text-based report showing the pixels 1 index values and whether 
they fall within the value of the match set. This capability... 



11/3, K/12 

DIALOG (R) File 256 : SoftBase : Reviews, Companies&Prods . 
(c)2004 Info. Sources Inc. All rts. reserv. 

00078269 DOCUMENT TYPE: Review 

PRODUCT NAMES: Maptitude 3.0 (565491) 

TITLE: Maptitude offers GIS aptitude at low cost 

AUTHOR: Marshall, Patrick 

SOURCE: InfoWorld, vl7 n21 p92(l) May 22, 1995 



ISSN: 0199-6649 

HOMEPAGE: http : //www. inf oworld. com 

RECORD TYPE: Review 
REVIEW TYPE: Review 
GRADE : A 

REVISION DATE: 20030330 

...to make, and data can be conveniently displayed on the maps. Users can 
create several different types of thematic maps, such as dot - density , 
ranged-fill, and bivariant. Its charting tools are very useful for creating 
attractive displays. The... 
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012415499 **Image available** 

WPI Acc No: 1999-221607/199919 

XRPX Acc No: N99-164444 

Image digitization method for printer - involves changing pattern of 
digitizing error sequence in main scanning direction caused in pixel of 
minimum density , into array pattern 

Patent Assignee: BROTHER KOGYO KK (BRER ) 

Inventor: YOSHIDA Y 

Number of Countries: 002 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 11055513 A 19990226 JP 97213502 A 19970807 199919 B 

US 6185006 Bl 20010206 US 98129607 A 19980805 200109 

Priority Applications (No Type Date) : JP 97213502 A 19970807 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

JP 11055513 A 13 H04N-001/403 

US 6185006 Bl H04N-001/405 

involves changing pattern of digitizing error sequence in main 
scanning direction caused in pixel of minimum density , into array- 
pattern 

. . .Abstract (Basic) : The pattern of a digitizing error sequence in a main 
scanning direction caused in the pixel of minimum density is 
changed into an array pattern. The binary pixel of the minimum 
density is digitized in an OFF state. DETAILED DESCRIPTION - Each 
pixel is digitized to an ON or OFF state by comparing each pixel 
density with a threshold value. The digitizing error is diffused in 
a non-binary pixel when digitizing each pixel . INDEPENDENT CLAIMS 
are also included for the following : image digitizing apparatus; and a 
recording medium. . . 

. . .may reduce quality of image since there is no allocation of uniform 

error to each pixel . Prevents transfer of pixel density to area 
of intermediate density between minimum density and maximum 
density . DESCRIPTION OF DRAWING (S) - The figure shows the partial 
flowchart of an error diffusion process... 

...Title Terms: CHANGE ; 

International Patent Class (Main) : H04N-001/403 . . . 
. . . H04N-001/405 

International Patent Class (Additional): B41J-002/52 ... 
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010668860 **Image available** 

WPI Acc No: 1996-165814/199617 

XRPX Acc No: N96-139356 

Image processor for digital electrophotography copier, or heat transfer 
printer - performs digitisation processing based on variable threshold 
value and concerned pixel output density 

Patent Assignee: BROTHER KOGYO KK (BRER ) 



Inventor: NOMURA M 

Number of Countries: 002 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 8046784 A 19960216 JP 94175311 A 19940727 199617 B 

US 5661570 A 19970826 US 95506567 A 19950725 199740 

Priority Applications (No Type Date): JP 94175311 A 19940727 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 8046784 A 12 H04N-001/403 

US 5661570 A 27 H04N-001/405 

performs digitisation processing based on variable threshold value 
and concerned pixel output density 

. . .Abstract (Basic) : The image processor digitises half tone image and 
produces image data with pseudo half tone. Error diffusion 
technique is adopted, thereby distributing errors to the surrounding 
pixels . The errors are generated when digitising the image... 

...The threshold value (Tvar) for image digitisation, is computed based 
on the concerned pixel input density value (I) . The correction 
density (I 1 ) is obtained by adding error sum (E) to the value (I). 
This value and the threshold value are compared and thus output 
density value (0) is determined. Finally, digitisation processing is 
carried out . . . 

.. .USE /ADVANTAGE - In ink jet type printer. Produces image data even if 
image data changes abruptly... 

...Abstract (Equivalent): the half-tone image, the multilevel image data 
comprising a number of sets of multilevel pixel data each set of 
which represents one of more than two color values as a first color 
value indicating a color of a corresponding one of a number of pixels 
of the half-tone image, and is processed into a corresponding one of a 
number of sets of bilevel pixel data of the bilevel image data so 
that said corresponding one set of bilevel pixel data represents one 
of two color values as a second color value indicating a color of a 
corresponding one of a number of pixels of the bilevel image, the 
apparatus comprising. . . 

...data processing means for processing said each set of multilevel pixel 
data into said corresponding one set of bilevel pixel data, by an 
error diffusion process wherein an error value occurring in 
processing said each set of multilevel pixel data into said 
corresponding one set of bilevel pixel data is distributed to at 
least one first pixel which neighbors said corresponding one pixel 
of the half-tone image and corresponds to at least one set of 
multilevel pixel data yet to be processed by said data processing 
means, said data processing means processing said each set of ' 
multilevel" pixel data into said corresponding one set of bilevel 
pixel data, by employing a threshold value which is variable 
depending upon said each set of multilevel pixel data... 

. . .wherein said data processing means comprises means for employing said 
variable threshold value when said first color value falls within a 
first range of said more than two color values, and employing, in place 
of said variable threshold value, a predetermined threshold value 
when said first color value falls within a second range of said more 
than. . . 

...Title Terms: VARIABLE ; 
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010414086 **Image available** 

WPI Acc No: 1995-315400/199541 

XRPX Acc No: N95-238345 

Image processing method for facsimile, image scanner - involves 
calculating digitisation error of concerned pixel by comparing 
digitalised value and reference values which can be set variably 

Patent Assignee: MITA IND CO LTD (MTAI ) 

Inventor: AZUMAI H; HIKOSAKA A; IWATSUBO S; KAJITANI T 

Number of Countries: 002 Number of Patents: 002 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 7212592 A 19950811 JP 942199 A 19940113 199541 B 

US 5519509 A 19960521 US 95367832 A 19950103 199626 

Priority Applications (No Type Date): JP 942199 A 19940113 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 7212592 A 8 H04N-001/405 

US 5519509 A 11 HO4N-001/4O5 

involves calculating digitisation error of concerned pixel by 

comparing digitalised value and reference values which can be set 

variably 

...Abstract (Basic): The method involves the digitisation of the value of a 
concerned pixel . The digitalised errors that is distributed from the 
surrounding pixels are added and are integrated as an accumulated 
error value. The digitisation value is calculated and is compared with 
a threshold value (TH) . As a result, the a concerned pixel is 
decided as a black or a white pixel . 

...The digitisation error (HG) of the concerned pixel is calculated by 
comparing the digitalised value and the reference values (GSLVB, GSLVW) 
which can . . . 

...ADVANTAGE - Regulates reproduced half-tone image density ; provides 

more suitable image processing 
...Abstract (Equivalent): An image processing method utilizing an error 

diffusion technique, comprising the steps of... 

...a) distributing binary-coding errors, generated when multivalued 

density data of respective pixels of an image are converted into 
binary-coded data, to peripheral pixels having, a predetermined 
positional relation with respect to the respective pixels ; 
(. . . 

...b) calculating an error sum by adding up binary-coding errors 

distributed to an object pixel from peripheral pixels around the 
object pixel ; 
(... 



...c) comparing an addition result obtained by adding a density value of 
the object pixel to the error sum calculated for the object pixel 
with a predetermined binary-coding threshold value, and obtaining 
binary-coded density data of the object pixel based on a comparison 
result; and. . . 

...d) comparing the addition result obtained by adding the density value 
of the object- pixel to the error sum calculated for the object pixel 

with predetermined reference values which can be variably set, and 
calculating a binary-coding error for the object pixel . 

...Title Terms: PIXEL ; 

International Patent Class (Main) : H04N-001/405 
...International Patent Class (Additional): H04N-001/403 
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WPI Acc No: 1993-302981/199338 

XRPX Acc No: N93-233053 

Image quantisation with lossy adaptive error diffusion - adding 
error term to each pixel in image to derive modified optical density 
value for pixel , determining output density value, and determining 
difference between determined and modified density values 

Patent Assignee: XEROX CORP (XERO ) 

Inventor: ESCHBACH R; MAILLOUX L D 

Number of Countries: 002 Number of Patents: 002 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 5245678 A 19930914 US 91811271 A 19911220 199338 B 

JP 5308515 A 19931119 JP 92353079 A 19921211 199351 

Priority Applications (No Type Date) : US 91811271 A 19911220 
Patent Details: 
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US 5245678 A 16 G06K-009/38 

JP 5308515 A H04N-001/40 

Image quantisation with lossy adaptive error diffusion - ... 

...adding error term to each pixel in image to derive modified optical 
density value for pixel , determining output density value, and 
determining difference between determined and modified density values 

. . .Abstract (Basic) : The pixel quantisation method involves having gray 
level pixel values in an image, where each pixel value represented 
by c levels are quantized by applying a threshold level to each 
pixel value in the image to produce a pixel value having d levels, 
and applying a weighted portion of the value of the difference (the 
error) between the pixel value and the thresholded value to a 
predetermined set of neighbouring pixels . For each neighbouring 
pixel in the predetermined set to which the error term is to be 
applied, the value of the neighbouring pixel is compared to each 
possible legal output value, and if any pixel value the predetermined 
set of neighbouring pixels is equal to one of the legal output 
values, then the error term is not... 



...If all the neighbouring pixels have legal values, a decision is made 
based on a look-ahead neighbourhood (a set of pixels used to 
determine the fractional error allocation) as to whether the error term 
is discarded or preserved. In the most simple case, the look-ahead 
neighbourhood is identical to the error distribution neighbourhood 
and the error term is discarded when all of the neighbouring pixels 
have legal output values... 

. . . USE/ ADVANTAGE - for quantising gray data. Large number of possible 
levels of optical density redefined at one of smaller number of 
optical density . 

...Title Terms: PIXEL ; 

...International Patent Class (Main): H04N-001/40 
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Quantising image pixel values by digital half- toning and error 
diffusion - comparing input gray level for full dots over halftone cell 
with output halftone dot , adding error derivation and varying output 
grey level 
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Quantising image 

diffusion - ... 



pixel values by digital half-toning and error 



. . comparing input gray level for full dots over halftone cell with output 
halftone dot , adding error derivation and varying output grey level 

. .Abstract (Basic) : The method involves quantising pixel values in an 
image formed by pixels , each representing an optical density of the 
image at a location within the image, and having an original optical 
density value selected from one of a set of 'c' original optical 
density values that has a number of members larger than a desired 
output set of ' d 1 optical density values through, a process of 
halftoning and error diffusion . An image is processed in accordance 
with a half-tone or dithering process. The resulting halftone dot 
is compared to a set of legal or full halftone dots, for a 
determination of whether the dot is a full or partial dot . 



...derived, by comparing the input gray level over the halftone cell, with 
the output halftone dot . Error derived from previous dot 
processing, is added to the error derivation, and the level of gray 
output is varied. . . 

...accordance with a total error so derived. Error occurring in the output 

of the full dot is passed to a set of neighbouring dots 
...Title Terms: PIXEL ; 

...International Patent Class (Main): H04N-001/40 
...International Patent Class (Additional): H04N-001/405 



15/3, K/6 (Item 6 from file: 350) 

DIALOG (R) File 350:Derwent WPIX % 

(c) 2004 Thomson Derwent . All'rts. reserv. 

009483732 **Image available** 

WPI Acc No: 1993-177267/199322 

XRPX Acc No: N93-135853 

Quantisation of image pixel values - modifying pixel value by 
weighted error correction factor and comparing with adaptively 
determined threshold value based on dither pattern 
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Quantisation of image pixel values. . . 

. . .modifying pixel value by weighted error correction factor and 

comparing with adaptively determined threshold value based on dither 
pattern 

. . .Abstract (Basic) : The pixel value quantisation method involves 

modifying (10) each pixel (18) by a correspondingly weighted error 
correction term (20,22,24) or terms from previously processed pixels . 
The modified value is compared to an adaptively determined (15) 
threshold value based on a dither pattern and on the value of the 
pixel to be thresholded multiplied by a value representing an edge 
enhancement factor. . . 

...The difference between the modified value (12) and the output pixel 



value (16) is distributed on a weighted basis to a set of neighbouring 
unprocessed pixels . The set of threshold values describe a halftone 
cell. . . 

. ADVANTAGE - Reduces 1 'banding 1 ' and production of isolated black and/or 
white pixels which are non-printable by many types of printer. 
Halftoning with enhanced dynamic range and edge enhanced error 
diffusion . 

...Abstract (Equivalent): A method of quantizing pixel values in an 
original image formed by a plurality of pixels , each pixel (Inl) 
representing an optical density of the image at allocation (n, 1) 
within the image, the method comprising the steps of: a) inputting a 
pixel (inl) having an original optical density value associated 
therewith selected from one of a set of c original optical density- 
values; b) applying a threshold level (Tn,l) to each optical density 
value of each pixel to produce an output density value (Bnl) which 
is a member of a desired output set of a d optical density values, 
the number of density values in original set, c. being larger than 
that of the desired output set d. c) determining an error term (enl; 
Dnl) for each pixel ; d) applying a proportional amount of the 
determined error term (ene; Dn, e) for each of a predetermined set of 
neighbouring pixels (In+1, 1, ln-1, 1+1, in, 1+1, In+1, 1+1); and e) 
outputting the set d of optical density values, each member of the 
set d being a legal output value; characterised in that step b) 
includes the step of determining a threshold level (Tn,l) for each 
pixel which is a function of the original optical density of the 
pixel (ln,l) the proportional amount of the determined error term 
(en,l; Dn,l) assigned to that pixel from its neighbouring pixels 
and a threshold value (fMn, 1) which is selected from a set of 
threshold values having a dynamic range greater than that of the 
original image. . . 

...Abstract (Equivalent): A pixel , defined by one of a large number of 
possible levels of optical density , is redefined at one of a smaller 
number of levels of optical density , using an edge enhancing error 
diffusion algorithm with a threshold set in accordance with a 
dither matrix of large dynamic range... 

...The modified pixel value is compared with a threshold value 

determined adaptively based on a dither pattern having a dynamic 
. range greater than 1 and the value of the pixel to be subjected to 
the threshold and, optionally, on its predetermined neighbourhood, 
multiplied by a value representing an edge enhancement factor. The 
difference value between the modified pied value and the output pixel 
value is distributed in accordance with a weighted distribution scheme 
to a set of neighbouring unprocessed pixels , increasing or decreasing 
the gray values of such pixels . 

...USE/ADVANTAGE - Quantising gray data using half-toning with enhanced 
dynamic range and edge enhance error diffusion . 

...Title Terms: PIXEL ; 
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. . . H04N-001/405 
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Digital half-tone system using error diffusion - diffuses error terms 
to neighbourhood pixels which include components that are periodic 
w.r.t. wavelength that is function of density level of pixels from 
which error terms are diffused 
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Digital half-tone system using error diffusion - ... 

..diffuses error terms to neighbourhood pixels which include components 
that are periodic w.r.t. wavelength that is function of density level 
of pixels from which error terms are diffused 

..Abstract (Basic): The apparatus comprises a scanner for scanning the 
original image to detect the density levels of pixels or blocks of 
pixels within a predetermined range of optical wavelengths. The 
density level of each of a number of pixels or blocks of pixels 
are added and scanned to give an error correction term to provide a 



corrected density level for the pixel or block of pixels . The 
corrected density level of each pixel or block of pixel is added 
to a predetermined threshold . A bi-level output corresponding to the 
pixel or block of pixels to convert said pixel or block is 
provided. . . 

...This threshold is chosen from a number of randomly variable 

threshold values evenly distributed around a predetermined value. The 
apparatus also derives from the corrected density level of each of 
pixels or block or pixels and the bi-level output error correction 
terms of such pixels or block of pixels for distribution to at 
least two neighbourhood pixels or block of pixels of such pixel 
or block of pixels . For at least one converted pixel or block of 
pixels whose density level or corrected density level is in a 
predetermined range, the correction term of such pixel or block has a 
component that varies with respect to the position of the pixel or 
block of pixels and that is periodic with respect to a wavelength 
which is a function of the density level or corrected density level 
of the pixel or block. . . 

...The apparatus comprises a scanner for scanning the original image to 

detect the density levels of pixels or blocks of pixels within a 
predetermined range of optical wavelengths. The density level of each 
of a number of pixels or blocks of pixels are added and scanned to 
give an error correction term to provide a corrected density level 
for the pixel or block of pixels . The corrected density level of 
each pixel or block of pixel is added to a predetermined threshold 
. A bi-level output corresponding to the pixel or block of pixels 
to convert said pixel or block is provided... 

...This threshold is chosen from a number of randomly variable 

threshold values evenly distributed around a predetermined value. The 
apparatus also derives from the corrected density level of each of 
pixels or block or pixels and the bi-level output error correction 
terms of such pixels or block of pixels for distribution to at 
least two neighbourhood pixels or block of pixels of such pixel 
or block of pixels . For at least one converted pixel or block of 
pixels whose density level or corrected density level is in a 
predetermined range, the correction term of such pixel or block has a 
component that varies with respect to the position of the pixel or 
block of pixels and that is periodic with respect to a wavelength 
which is a function of the density level or corrected density level 
of the pixel or block. . . 

...Title Terms: PIXEL ; 
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Image conversion method with error diffusion - ... 
. . . involves making gray image data print- ready by reducing number of bits 
defining each pixel to valid output state 

. . .Abstract (Basic) : scan are distinct, the aperture sees areas which may 
correspond to more than a single pixel on the original image, and 
thereby may derive a signal that is grey, i.e... 

. . .ADVANTAGE - The method does not require the formation of blocks from 
individual pixels and allows for better preservation of fine detail 

. . .Abstract (Equivalent) : scan are distinct, the aperture sees areas which 
may correspond to more than a single pixel on the original image, and 
thereby may derive a signal that is grey, i.e... 

...ADVANTAGE - The method does not require the formation of blocks from 
individual pixels and allows for better preservation of fine detail 

...Abstract (Equivalent): scan' 1 are distinct, the aperture "sees" areas 
which may correspond to more than a single pixel on the original 
image, and thereby may derive a signal that is gray, i.e... 



.The gray image data, which may be definable at several bits per pixel , 
is then made print-ready by reducing the number of bits defining each 



pixel to a valid output state (0,1 for a typical binary printer, 
0,1,2,3 for a quaternary printer, etc.). The reduction step is 
accomplished through error diffusion methods that maintain the 
local area gray density level. In colour applications, each of the 
bitmaps representing a colour separation, be it 2... 

. . . ADVANTAGE - Does not require formation of blocks from individual pixels 
and allows better preservation of fine detail... 

...scan 11 are distinct, the aperture "sees" areas which may correspond to 
more than a single pixel on the original image, and thereby may 
derive a signal that is gray, i.e... 

...The gray image data, which may be definable at several bits per pixel , 
is then made print-ready by reducing the number of bits defining each 
pixel to a valid output state. The reduction is accomplished by an 
adaptive error diffusion method, in which a threshold error is 
directed only to members of a set of error receiving pixels already 
having a valid output state. When all the pixels have a valid output 
state, error is directed to those pixels in accordance with a 
standard error diffusion method. . . 

...Title Terms: PIXEL ; 

...International Patent Class (Main): H04N-001/41 
...International Patent Class (Additional): H04N-001/387 ... 
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Half tone image data processing system for digital copier or facsimile - 
uses Laplacian calculation to modify original, image data, and produces 
modified object pixel data relating to density difference 
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uses Laplacian calculation to modify original, image data, and 
produces modified object pixel data relating to density difference 

.Abstract (Basic) : The half-tone image processing system includes storage 
for sets of data of original image pixels comprising data on the 
object pixel and data on adjacent pixels . From these sets of data a 
Laplacian calculation unit produces modified object pixel data. A 
binary coding unit compares the value of the object pixel data with a 

threshold value which is fixed or varies according to the modified 
data and outputs. The stored data is modified according to the... 

.An error corrector determines an object pixel error and compensates 
for it in processing subsequent data. The Laplacian calculation unit 
obtains either a black or white signal output using a variable 
threshold . 

.Abstract (Equivalent): Image data processing circuitry for processing 
image data items, representative of the respective density values of 
pixels making up an original image, to derive output data items for 
determining the density values of pixels making up a corresponding 
binary output image, which circuitry includes: storage means (11) for 
storing successive sets of such image data items relating respectively 
to such original image pixels , each of which sets is made up of a 
data item (Dm,n) relating to an object pixel and further data items 
(Dm-1, n-1, . . . , Dm+1, n+1) relating respectively to peripheral pixels , 
adjacent to the said object pixel ; calculation means (12) connected 
to the said storage means (11) and operable to receive image data items 
of such a stored set and to produce a modified object pixel data item 
(Dm,n f ) derived from the said image data item (Dm,n) relating to the 
said object pixel of the set in dependence upon the respective 
differences in density values between that object pixel image data 
item (Dm,n) and such further data items (Dm-l-n, Dm,n... 

.l,n) of the set concerned; comparison means (13) connected to receive 
the modified object pixel data item (Dm,n f ) and operable to compare 
the density value of that data item (Dm,n f ) with a preset threshold 
value (TH1 ) and, in dependence upon the result of such comparison, to 
determine such an output data item (Om,n) corresponding to the object 
pixel concerned; and error correction means (14,15) operable to 
determine an object pixel error (Em, n) representative of the 
difference in density values between the said modified object pixel 
data item (Dm,n ! ) and the determined output data item (Om,n) and 
operable also... 

.means (11) so as to enable the circuitry to compensate for such a 
determined object pixel error when processing a subsequent set of 
such image data items . . . 

.Abstract (Equivalent) : A half-tone image processing system has a unit 
for storing density data of each pixel of an original image. A 
Laplacian calculation unit, operatively connected to the density data 
storage unit, reads out density data from the density data storage 



unit. A Laplactian calculation is performed on an object pixel and on 
peripheral pixels around the object pixel to obtain corrected data. 
The Laplacian calculation is performed in such a manner that a 
difference in density between the object pixel and each of the 
peripheral pixels is calculated and all the differences are summed. A 
binary-coding unit compares the corrected data with a fixed threshold 
value to obtain binary-coded data indicating either black or white 
colour in accordance with the threshold value. An error calculation 
unit determines a difference between the corrected data and the 
binary-coded data to obtain a binary-coded error. An error 
distribution unit receives the binary-coded error and an error 
diffusion matrix to weight and diffuse the density data of each 
pixel and calculate a weighted binary-coded error of each pixel 
based on the corresp. A calculation unit adds the weighed binary-coded 
error to the density data of each peripheral pixel and outputs the ' 
corrected density data to the density data storage unit to rewrite 
the original density data. USE - Image processing system for 
obtaining pseudo half-tone image for digital image processing. . . 
...Title Terms: PIXEL ; 

...International Patent Class (Main): H04N-001/40 
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. . .Abstract (Basic) : converted to a hard copy printout by ejecting ink onto 
a print medium in a pixel address sequence. As areas are printed, for 
each selected area, scanned image data is used. . . 



. . .Abstract (Equivalent) : information to a hardcopy printout which employs 
ink drops ejected onto a print medium in pixels determined by gray 
scale digital numbers assigned to said scanned image information, said 
method including... 

...of: a) scanning (10,20) an image to provide at least two colour planes 
of pixel information of colours existent in said image; (b) assigning 
(22) said pixel information an ink drop count number corresponding to 
a gray scale value; (c) comparing (28) the sum of ink drop count 
numbers for each essentially coincident pixel in each of said at 
least two colour planes to a predetermined allowable ink drop. . . 

...a predetermined maximum allowable volume of ink, Vmax; (d) identifying 
(30, 52) the. colour plane pixel of said essentially coincident pixels 
having. the largest ink drop count number when the sum of ink drop 
count numbers . . . 

...e) decrementing (32,62) the ink drop count number associated with said 
identified colour plane pixel having the largest ink drop count 
number to create an adjusted ink drop count number... 

. . .Abstract (Equivalent) : media printed by ink jet printing. The method 
involves determining the maximum allowable ink print density 
necessary to reduce or eliminate paper cockleing in the printed media 
and then providing tight... 

...scale ink drop count and associated dye loading in relation to this 

maximum allowable print density . Pixels are selected and printed to 
maximize the uniformity of ink distribution on the printed media... 

. . . Variable drop size or a fixed drop size with variable dye loadings 

is used. Error diffusion or dithering schemes can be combined 
with it 

International Patent Class (Main) : H04N-001/34 . . . 
. . . H04N-001/40 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a halftone dot area changing method 
allowing a halftone dot area to be changed (halftone to be changed ) 
for halftone dot image data that has undergone a RIP processing. 
SOLUTION: In- step SI, binarized halftone dot image data, which has 
previously undergone the RIP processing, is decompressed to prepare for 
generation of multivalued halftone dot image data. In step S2, the 
decompressed halftone dot image data is processed through an averaging 
mask, thereby converting the same to corresponding multivalued halftone 

dot image data having varying levels of gray. In step S4, the 
multivalued halftones are converted based on a predetermined tone curve 
, thereby thickening or thinning halftone dot edge portions by varying 

a density thereof. In step S5, based on the corrected gradations, error 
diffusion processing is performed to reproduce halftone gradation dots 
coarsely or densely, thus achieving a change in the halftone dot area. 
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ABSTRACT 

...TO BE SOLVED: To eliminate a delay in generating dots in the vicinity of 
a changing part of a quantized output value and a delay in generating 
dots in a highlight in error diffusion processing. 

SOLUTION: It is judged whether or not an input value 1 is a prescribed 
density . If the value 1 is the prescribed density , a mask adding 
section 9 adds a noise according to the position of an input pixel to the 
value 1 by referring to a memory storing the appearance position of the 
noise. A threshold amount determining section 10 divides the number of 
gradations of input into a plurality of sections depending on parts where a 
gradation step is generated, has thresholds changed according to an 
input value for each of the sections, and sets a threshold corresponding 
to an input value in a quantization section 3. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To improve gradation and the reproduction of low 
density at a low cost by reproducing the gradation of a density 
-corrected enhancement signal or smoothing signal based on a density 
-corrected variable threshold . 

SOLUTION: In a density correcting part and a gradation correcting part, a 

threshold value density -converted by RAMI 6-1 and a y 
transformation part ( threshold ) 6-2 is impressed to a variable 

brinatization part 6-3 and image data density -converted by RAM2 6-8 and 
a y transformation part ( density ) 6-7 is impressed to the variable 

binarization part 6-3, a binary/multilevel error diffusion processing 
part 6-11 a multivalue level conversion part 6-18 and a binary/ multilevel 

dither processing part 6-20. A path for binarizing processing and a path 
for multilevel processing are provided and at the time of simple binarizing 
processing, the threshold density -converted by the RAMI 6-1 and the 

y conversion part ( threshold ) 6-2 is given each pixel processing 
at the part 6-3, a tip pixel control part 6-4 and a binary filter 6-5. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To prevent reduction in a binarization processing 
speed by changing a threshold level, related to the error spread 
method, based on a density of a pixel under observation and a spatial 
differentiation value of surrounding pixels , so as to exclude the effect 
of sweep-out and texture... 

itself, are given to an edge-detection circuit 2, a spatial 
differentiation value around a pixel under observation is calculated 
thereat, and the result is outputted as a differentiation signal 300... 



. . . differented value signal 300 and the multi-value input signal 100 are 
given to a threshold level-setting circuit 3. In this case, a median and 
the level of the threshold level and a level coefficient to control the 
level are read from an LUM (lookup matrix), based on the signals. As a 
result, a threshold level signal 4 00, output ted from a threshold 
level-setting circuit 3 and a sum 800 of the multi-value input signal 100 

... 6 and an error signal are given to a binarization circuit 4, in which 
the threshold level signal 400 and the signal 800 are compared, for 
obtaining a binary output signal... 
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ABSTRACT 

reproduced image by imparting a decision circuit selecting the 
binarization processing data due to a dither processing or an error 

diffusion to a sub-scanning direction intermediate density edge area in 
an image area separation processing. . . 

...SOLUTION: This device has an image area separation means 2 deciding 
whether the picture element under consideration in an inputted image is 
a character area or a pattern area and. . . 

... means 2. The image separation means 2 is provided with an edge area 
detection means changing from the white ground background of a 
sub-scanning direction to intermediate density „ , is provided with a 
processing means deciding that the edge area is the pattern area... 
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ABSTRACT 

PURPOSE: To produce a pseudo halftone image that has the reduced bias of 
recording pixels at the edge parts by changing the binarization 
processing direction for every line and binarizing an input image by an 
error diffusion method when a halftone image is binarized and converted 
into a pseudo halftone image... 

...CONSTITUTION: The binarizing direction is selected for every line. The 
next marked pixel is decided and the input density of the marked pixel 
is read out of an image memory 2. At the same time, the threshold value 
T is read out of a ROM 4. Furthermore, the weighted error sum allocated to 
the marked pixel is read out of a RAM 3 and the correction density is 
calculated. Then the value T is compared with the correction density and 
an output signal is decided. This output signal is written in the memory 2. 
The the binarization error caused in the marked pixel is repetitively 
allocated to the peripheral pixels based on the weighting coefficient 
matrix that is read out of the ROM 4. 
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ABSTRACT 

PURPOSE: To obtain an excellent binary image by extracting a spatial 
frequency or a feature variable equivalent thereto for each picture 
element from a received image and changing a spread matrix in the 
error spread method or a threshold level matrix in the dither 

method based on the feature variable . 



... of a binary image is provided with an image identification means 40 
comprising a feature variable extract means 41 extracting a spatial 
frequency or a feature variable equivalent thereto based on a density 
of the multi-gradation input image and comprising a classification means 42 
classifying the received image into some images based on the feature 
variable and providing an output of a classification signal corresponding 
to each classified image, and with. . . 

. . . binarizing processing means 30 receiving the classification signal from 
the image identification means 40 and changing the binarizing processing 
method of the received image depending on the classification signal. 
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ABSTRACT 

PURPOSE: To naturally form dots and to improve image reproducibility by 
changing a binarizing parameter in each color or executing binarizing 
processing in accordance with color correlation. . . 

...CONSTITUTION: A many-valued chrominance signal is inputted to error 
diffusion processing parts 1 to 4, and at the time of binarization, 
thresholds TC to TK are applied from the external to form binary 

chrominance signals CB to... 

... 10 includes an information storing circuit, an adder and an information 
delay circuit. An error density component is added and then binarized by 
a comparator 12. The binary value is compared with a threshold and a dot 

printing/unprinting signal CB is outputted. An arithmetic part 11 computes 
error density information based upon the output CB, distributes the 
information to respective picture elements in an error diffusion matrix 
and applies the information to the adder 10. An OR gate 13 finds out 
logical OR of respective printing states of four colors. A threshold 

generating circuit 14 changes thresholds TC 1 to TK 1 while referring 
respective many-valued image information C to K and judges the high/low of 
printing density based upon the result of the OR gate 13. Since the 

thresholds are changed in each color and a conventional printing 
position is shifted, the picture quality of a... 
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ABSTRACT 

PURPOSE: To prevent a phenomenon, which is generated at the part of low 
picture density , to close and hit dots by varying a threshold value 
for error dispersion stop corresponding to the density of an input 

picture element . 



... and signals 100, which are corrected by shading correction, etc., are 
simultaneously outputted to a threshold value setting circuit 4 for 
error dispersion stop and a binarizing processing circuit 5. In the 

threshold value setting circuit 4, a threshold value for error 
dispersion stop is set by the corrected signal 100 and on the other hand, 
in the. . . 

. . . processing circuit 5, a binarizing processing is executed to the 
corrected signal 100. Then, an error dispersion processing at the time 
of binarizing is executed by a threshold value signal 200 outputted from 
the threshold value setting circuit 4. Namely, the variably set 
threshold value corresponding to input picture element data is 

compared with binarizing error and according to the compared result, error 
dispersion is executed. Thus, the phenomenon to close and hit the dots 
is prevented from being generated in the part of the low picture density . 
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ABSTRACT 

...on the recording material of normal paper, etc., by forming binary 
multilevel picture data by changing the gamma characteristic of a gamma 
correcting means or the condition parameter of a prescribed. . . 
. . .means and recording the data while being superimposed only by the number 
of times for changing . 



.CONSTITUTION: In a full color bubble jet printer, etc., the density of 



the input multilevel picture data is corrected by an input gamma correction 
part 109. . . 

...a binary part 113, the corrected multilevel picture data are made binary 
by a determined dither method with condition such as an error 

dispersion method, etc. The gamma characteristic of this gamma correcting 
means, the parameter with condition or parameter such as threshold value 
of the binary part is changed through the CPU and when the same are is 
recorded by ink jet while being superimposed only by the number of times 
for changing , the high-quality picture is formed without overlapping a 
recording dot or blurring the ink even on the normal paper. 
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ABSTRACT 

PURPOSE: To eliminate dots in a low- density part and a link of void in a 
high- density part in the error diffusion method and a chain texture 
in middle and low- density parts by providing an already binarized window 
in the periphery of a weighted picture element and changing the 
binarization threshold of the noticed picture element based on the 
dot pattern in the window. . . 

. . . which demarcates the. area of an already binarized signal in the 
periphery of the noticed picture element , a threshold determining 
means which determines the threshold for binarization of the noticed 
picture element in accordance with the window means 10 and the density 
level of the noticed picture element of an inputted multilevel picture 
signal, and a binarizing means 30 which binarizes the weighted picture 
element by the error diffusion method in accordance with this 

threshold are provided. A pattern, especially, a link of dots in an 
oblique direction in the window is detected, and the density level of the 
original signal of the weighted picture element is discriminated to 
recognize the chain of the texture, and the threshold of the weighted 
picture element is changed in accordance with the texture. Thus, dots 
and a link of void as well as an uncomfortable chain texture in middle and 
low- density parts are eliminated. 
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apparatus, system and driving method for desk- top publishing. 



. .comprises input signal determining print signal determining ink and 
dilute mix ratio at dot print head, mixing ink into dilute even 
when printing is performed based on input signal with dot information 
below threshold density determined by 

. .Abstract (Basic) : The printer has a converting section for converting 
an input signal including information on dots to be printed into a 
print signal necessary for printing by performing predetermined 
conversion processing on the input signal. A dot print head (30) 
prints dots on a recording medium by forming an ink liquid for 
each dot by mixing ink and a dilute in a predetermined ratio based 
on the print signal... 

..It jets the ink onto the recording medium. The converting section (41) 
converts the input signal into a print signal so that the dot 
print head mixes the ink into the dilute even in a case where 
printing is performed based on an input signal that includes a dot 
information which is below a threshold density determined by the 
dot print head. . . 



. USE - For controlling mixed solution jetted by varying mixing ratio 
between ink and a dilute by changing the amount of a quantifying 



medium, either the ink or the dilute, so varying the density on a 
printed dot basis. . . 

...ADVANTAGE - Density can be varied on a printed dot basis. 

Consequently a photo-like image with many intermediate gradation 
levels without lowering the resolution can be printed out... 
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Electrophotographic colour ink -jet recording apparatus e.g. 

facsimile, digital copier, digital printer - ... 
. . .has pseudo half- tone multi -value circuit that performs systematic 

dither process and four value process corresponding to four sorts of 

concentration-difference ink , to generate image data 

...Abstract (Basic): The apparatus has several ink -jet heads of same dot 
density that are relatively displace to a recording medium in a main 
scanning direction. Inks of different affiliated colour 
concentration are spewed from recording heads during the relative 
displacement of the heads in the main scanning direction. A variable 
magnification unit performs the variable magnification of the 
resolution of a recording image to the integral multiple of the dot 
density of the ink -jet heads... 



...A distribution table is used to obtain four sorts of concentration 

difference ink corresponding to the variable magnification of the 
resolution of the recording image. A pseudo half- tone multi-value 
circuit (103) performs a systematic dither process and four value 
process to generate image data (D1-D4). A decimation circuit (104... 

...outlet rows of recording head. Enables recording of image of 

high-resolution and high-level tone . 
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Picture quality control method for thermal printer - ... 

.plotting dot even if due to be masked if its density exceeds first 
threshold or density of nearest dots does not exceed second 

threshold 

. . .Abstract (Basic) : The method involves masking odd and even dots in 
adjacent rows and controls dot density by varying current feed 
time to a thermal head (1) heating element (19) . The method detects if 
the density data of a noted dot (E) exceeds a prescribed high 
density value . . . 

...It also determines if the density data of any of the four dots 

(B,D,F,H) nearest the noted dot is less or equal to a prescribed low 
density value. If one or more of these conditions is met, the noted 
dot is plotted, even if it corresponds to a dot to be masked. . . 

...USE DVANTAGE - Esp. for colour fusion type thermal transfer printers 
. Reduces j aggies. Minimises moire in halftone printing . 

...Abstract (Equivalent): The method involves masking odd and even dots 

in adjacent rows and controls dot density by varying current feed 
time to a thermal head (1) heating element (19) . The method detects if 
the density data of a noted dot (E) exceeds a prescribed high 
density value ... 

...It also determines if the density data of any of the four dots 

(B,D,F,H) nearest the noted dot is less or equal to a prescribed low 
density value. If one or more of these conditions is met, the noted 
dot is plotted, even if it corresponds to a dot to be masked. . . 

...USE DVANTAGE - Esp. for colour fusion type thermal transfer printers 
. Reduces j aggies. Minimises moire in halftone printing . 

...Title Terms: PRINT ; 

International Patent Class (Main) : B41J-002/355 . . . 
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changes binary threshold data for comparison, with current input 
picture signal according to desired density 

. . .Abstract (Basic) : The system is effective when it is desired to 

reproduce a picture having a half- tone level. Binary threshold data 
for comparison with a current picture signal is randomly changed 
slightly within a predetermined range to such an extent that users 
cannot recognise change in the level of the binary threshold data, 
thus preventing the continuation of such regular binary pattern. . . 

...Further, the binary threshold data for comparison with a current input 
picture signal is changed according to a desired density to obtain 
a binary picture signal corresponding to the desired density . 

. . .Abstract (Equivalent) : device for inputting a picture signal obtained 

through raster scanning operation of a picture*. Binary threshold data 
is created for a current input picture signal by subjecting the current 
input picture ... 

...a predetermined weighting operation on the basis of past binary data 
already digitised. The bindary threshold data is compared with the 
current input picture signal to create binary data for the... 

...temporarily stores the binary data before feeding it back as past binary 
data. The binary threshold data created in the data creator is 
randomly charged within a predetermined range... 

... USE /ADVANTAGE - For reproducing digitised picture with half- tone level 
using dot printer . Avoids deterioration of picture quality even 
with varying or artificially constant picture density . Reduced 
hardware size . . . 

...Title Terms: CHANGE ; 

...International Patent Class (Main): H04N-001/40 
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rules, each rule providing independent and suitable level change 
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Half- tone image reproduction method for thermal printer - ... 

. . . setting energy control level for each element in accordance with 
different rules, each rule providing independent and suitable level 

change 

...Abstract (Basic): The half- tone image reprodn. apparatus comprises a 
Dither matrix memory (12), constituted by a number of elements, for 
storing a multi-level Dither matrix having multi- threshold levels 
assigned to the individul elements. In the reprodn. method input data 
supplies (10,11) supply the element on the Dither matrix (12) and an 
input density level. A print dot former (13,14) produces print 
dots in accordance with the energy control level selectively read out 
from the Dither matrix memory (12). The energy control level stored 
in the Dither matrix memory (12) is set in accordance with rules for 
changing the energy control level in accordance with a change in 
input density level... 

...These rules are independently suitably determined for the respective 
partial density ranges which constitute a whole density range for 
the input density . 

.. .USE /ADVANTAGE - Also with optical printer . Gradation jump and 

deformation at a high density region can be prevented so that half- 
tone image with smooth gradation and high resolution can be attained 

...Abstract (Equivalent): A half- tone image reproduction appts. comprises 
a Dither matrix memory with elements for storing a multi-level 
Dither matrix having multi threshold levels assigned to the 
individual elements. Print dots are formed in accordance with the 
energy control level selectively read out from the Dither matrix 
memory. . . 

...The energy control level stored in the Dither matrix memory is set in 
accordance with rules for changing the energy control level in 
accordance with a change in input density level... 



.These rules are independently suitably determined for the respective 
partial density ranges which constitute a whole density range for 
the input density . 



...ADVANTAGE - Gradation jump and deformation at high density region 
can be prevented so that half- tone image with smooth gradation and 
high resolution can be attained. (37pp) 

...Title Terms: TONE ; 

International Patent Class (Additional) : H04N-001/40 
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Thermal printing head control system. . . 
. . . supplies control pulses to select heat generating elements in accordance 
with threshold signal 

.Abstract (Basic): pulses is adjusted such that the pulses supplied to 
each selected element correspond to a threshold signal... 

...The temperature of a predetermined part of the thermo- printing head is 
fixed, and the width of the control pulses is adjusted in accordance 
with the set temp. The image produced is a half- tone image... 

... USE /ADVANTAGE - For thermal recording devices used in conjunction with 
printer , copier or facsimile appts. Provides rapid response in driving 
the thermo- printing head and has good half- tone reproduction. . . 

...Abstract (Equivalent): The operating pulses consist of individual pulses 
with variable pulse width ratio. The temperature of the pressure 
section of the thermal printer head is measured and the mark-space 
ratio of the operating pulses is corrected in... 

. . .ADVANTAGE - Very accurate control of half tone level of image with low 
temp, of printing head. (18pp) 

...Abstract (Equivalent): of a number of heat-producing elements arranged 
in a line to record a single dot of desired tone . The width of each 
pulse is controlled in accordance with the temperature at or in the 
vicinity of the elements allowing the density level of the desired 
tone to be maintained at a constant value. . . 



.heat-producing elements in a continuous manner without producing a 



cooling period during switching between tone levels. It is also 
designed so that a predetermined number of driving pulses for each of 
the tone levels is altered in consideration of data in at least one 
preceding recording lines thus carrying out a high speed recording 
operation without causing fluctuations in predetermined tone density 
level. . . 

. . . USE /ADVANTAGE - Output device of printers , copiers and facsimile 

machines, has faster operation and improved half tone reproduction. 
{20pp Dwg.No 14a/21)u 
...Title Terms: PRINT ; 

International Patent Class (Additional): B41J-002/36 ... 
. . . B41J-003/20 . . . 
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input stage, with converters to analog and digital image output signals 
respectively 

Patent Assignee: CANON KK (CANO ) 

Inventor: KADOWAKI H; KAWAMURA N 

Number of Countries: 005 Number of Patents: 013 
Patent Family: 



Patent No 


Kind 


Date . 


Applicat No 


Kind 


Date 


Week 


DE 


3312273 


A 


19831006 










198341 


FR 


2524744 


A 


19831007 










198345 


JP 


58173972 


A 


19831012 


JP 


8989130 


A 


19890000 


198347 


JP 


58173973 


A 


19831012 










198347 


GB 


2120896 


A 


19831207 


GB 


8523272 


A 


19850920 


198349 


GB 


2163318 


A 


19860219 


GB 


839174 


A 


19830405 


198608 


GB 


2120896 


B 


19870128 










198704 


GB 


2163318 


B 


19870325 










198712 


US 


4783837 


A 


19881108 


US 


86881492 


A 


19860701 


198847 


JP 


2007667 


A 


19900111 










199008 


DE 


3312273 


C 


19900621 










199025 


US 


5666444 


A 


19970909 


US 


83480823 


A 


19830331 


199742 










us 


86881492 


A 


19860719 












us* 


88152024 


A 


19880203 












us 


92833649 


A 


19920205 












us 


94326343 


A 


19941020 












us 


95476683 


A 


19950607 




US 


5712929 


A 


19980127 


us 


83480823 


A 


19830331 


199811 










us 


86881492 


A 


19860701 












us 


88152024 


A 


19880203 












us 


92833649 


A 


19920205 












us 


94326343 


A 


19941020 





Priority Applications (No Type Date) : JP 8256965 A 19820406; JP 8256964 A 

19820406; JP 8989130 A 19890000 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 



DE 3312273 A 62 

US 5666444 A 31 G06K-009/38 Cont of application US 83480823 

Div ex application US 86881492 
Cont of application US 88152024 
Gont of application US 9283364 9 
Div ex application US 94326343 
Div ex patent US 4783837 

US 5712929 A 32 G06K-009/38 Cont of application US 83480823 

Div ex application US 86881492 
Cont of application US 88152024 
Cont of application US 92833649 
Div ex patent US 4783837 

Half- tone image processor for recording and display. . . 

. . .Abstract (Basic) : The image processor improves the resolution of the 

recorded or reproduced half- tone image both for a laser beam or ink 
jet printers . The image processor has an input stage for the image 
data and two converters, one. . . 

...signal in coincidence with the output signal of the second converter. 

The latter may transmit different digital signals in coincidence with 
the input image data. It may contain a threshold value matrix for 
comparison with the input image data. Several such matrices may be 
provided for generating the different digital signals. The second 
converter may contain a comparator for simultaneous comparison of the 
input image data with several threshold value matrices... 

. . .Abstract (Equivalent) : The image processor improves the resolution of 
the recorded or reproduced half- tone image both for a laser beam or 
ink jet printers . The image processor has an input stage for the 
image data and two converters, one... 

...signal in coincidence with the output signal of the second converter. 

The latter may transmit different digital signals in coincidence with 
the input image data. It may contain a threshold value matrix for 
comparison with the input image data. Several such matrices may be 
provided for generating the different digital signals. The second 
converter may contain a comparator for simultaneous comparison of the 
input image data with several threshold value matrices... 

...A color image recording apparatus comprising... 

...generating means for generating a color image signal... 

...record means for recording a color image... 

...supply means for supplying a control signal according to a variable 
magnification to said generating means, wherein said generating means 
generates a color image signal according to a variable 
magnification on the basis of the control signal supplied by said 
supply means . . . 

...first conversion means for converting the color image signal generated 
in accordance with a variable magnification by said generating means 
into a record color image signal adaptable for said record means; and 



.second conversion means for converting the record color image signal 
from said first conversion means into a dot color image signal 
according to a density level of the record color image signal to 



supply the dot color image signal to said record means. 



. . .wherein said record means records a color image on the basis of the 

dot color image signal supplied by said second conversion means, and 



. . .perform a conversion operation in synchronism with a clock signal that 
is independent of a variable magnification, and in synchronism with a 
recording operation of said .record means... 

...Title Terms: TONE ; 

International Patent Class (Additional): B41J-002/00 ... 
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using predetermined threshold matrix so that dot pitch is constant in 
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Image processor e.g. for laser or ink -jet printer -processes data 
using predetermined threshold matrix so that dot pitch is constant in 
low density area 

. . .Abstract (Basic) : outputting a reproduction signal from an image signal 
from the A/D converter and a threshold level signal. The output 
device has circuitry for controlling the reproduction signal so that a 
dot pitch of an image recorded or displayed in accordance with the 
reproduction signal is constant. The controller has a pulse width 
modulator means for changing a pulse width of the reproduction signal 
in accordance with the threshold level signal... 

...The data is processed by utilising a predetermined threshold matrix 

such that the dot pitch of the output image is constant in in an area 
having low density . The apparatus may change the dot size of a 
dot image pattern to be output... 

. . .ADVANTAGE - Capable of producing output image of good quality and stable 
halftone image with high gradation and resolution. (First major 
country equivalent to J58114570) 



.Title Terms: INK ; 

.International Patent Class (Additional): H04N-001/40 
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PUBLISHED: 
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ABSTRACT 

. . . with high picture quality by reducing the erroneous recognition of 
original kind discrimination by making variable a discrimination 
reference for discriminating the kind of original, and determining the 
discrimination reference corresponding... 

... be automatically discriminated. An original discrimination circuit 5 
detects a peak pixel and discriminates a dot printing or photographic 
paper original by comparing its density level with that of surrounding 
pixels. Next, a tracking pattern is detected and counted over... 

. . . whether it is a generation original or not is discriminated in 
comparison with a prescribed threshold value. While receiving the 
discriminated result, a color correction coefficient storage part 6 
selects CMY signals at suitable intervals, a printer approximate formula 
is found, a color correction coefficient group is found and set in the 
color correction coefficient storage part 6 so that a generation original 
color can be matched with a printed -out color and while using this 
color correction coefficient, images, are reproduced. 
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ABSTRACT 

PURPOSE: To improve the picture quality in printing or display... 

.CONSTITUTION: A CPU 11 judges whether or not the number of degrees of 
gradation of inputted dither data is less than that contained in a 
printer 5 (or may be display device), converts the input dither data 
into the data of a continuous gradation (the gradation value of the 
printer 5) when the gradation of the input dither data is less than 
that of the printer 5, outputs the data to the printer 5, and allows 
the printer 5 to print the data. And also, the start point of the 
inputted dither data is detected, and a picture density at the point of 
a time when the dither data are prepared is searched by specifying the 
position of the dither data block of the inputted dither . Moreover, the 
gradation of each dot is calculated by changing the method of 
calculating the gradation according to a dot coordinate to calculate 
the gradation and a gradation difference between dot groups. 
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ABSTRACT 

PURPOSE: To improve printing quality of a variable density surface 
image by making a gradation charateristic due to areal gradation of a 

dither method or the like excellent by a method wherein applicable energy 
of each LED element is varied according to presence or not of a printing 

data of a dot existing around an optional dot to be printed in an 
LED head. . . 



...CONSTITUTION: When a 
of an AND circuit 60... 



printing data P(sub 1) is of a High level, output 



...57, only when a decoder output Y(sub 1) is of a Low level, a printing 
data P(sub 2) is of a Low level, and a printing data P(sub 1) is of a 
High level, the output signal X comes to. . . 



.sub 1). A driving pulse by t(sub 0) is a pulse for executing essential 



printing , and a t(sub l)-t(sub 8) pulse is a correcting pulse to be 
applied by a data. The less a number of circumferential ON dots is, 
energy to be applied is made the larger. The more the number of 
circumferential On dots is, the energy to be applied is made the less. 
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ABSTRACT 

... by providing a counter capable of arbitrarily taking out a recording 
data signal indicating the variable density level of a pixel in 

synchronous relation to the generation of an ink jet particle... 

...circuit 22. An address signal is successively outputted to a memory part 
25 storing a threshold value in synchronous relation to the generation of 

ink jet particles and the threshold value stored in the address 
concerned is taken out to be inputted to a comparing circuit 26. Memory 
data indicating the variable density level of a pixel is taken out at 
the cycle set to the counter 27 synchronous to the generation of the ink 
jet particle to be inputted to the latch circuit 21 and compared with the 
aforementioned threshold value by the comparing circuit 2 6 and a dot 

recording signal is outputted corresponding to the comparing result. 
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ABSTRACT 

PURPOSE: To obtain a half ' tone picture without having picture unevenness 
by converting the half tone picture signal of a low density component 
to a binary picture signal corresponded with a dot forming density 
pattern and converting the half tone picture signal of other that the 
low density component to the binary picture signal corresponded with a 
multi-valued density pattern... 

...an X address counter 63 and a Y address counter 64 is compared with the 
thresholds of matrix memories 65 and 66 assigned at a column counter 67 
and a low. . . 

...or 70 is selected at a multiplexer 71 and it is sent to a laser printer 
72 as the binary picture signal. When the low density level, for 

example, under 16 of a variable density picture signal component is 

converted to a binary picture out of the picture data inputted by the dot 
forming density pattern, so that it is converted to the binary picture 

at a density area prior to the generation of density unevenness, the 
density unevenness is suppressed to the utmost. 
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ABSTRACT 

. . . element patterns and to improve its picture quality by determining the 
kind and number of dots that constitute picture elements according to the 
density of halftone, and changing arrangement of dots by comparing 
these values with peripheral dots . 



...CONSTITUTION: Picture signals made to signals after reading an original 
picture are compared with the threshold value of 2X2-matrix ternary 
dither in a comparator circuit 1 and stored in a memory 2. Two continous 
rasters of. . . 



. . .by a selector 3 and transferred to a register 4 as 2-bit information of 
dot . Transferred information is sent to a relational operating circuit 8 
in unit of 8 bits . . . 

... result of judgement is sent to a CPU9. In response to this result, the 
CPU9 changes arrangement of dot pattern of 2X2-materices . 
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ABSTRACT 

PURPOSE: To enable to obtain the variable power of an image by making a 
fundamental picture element correspond to the (m)X(n) dot matrix of a 
hard copy, by making the matrix have a density level by the presence or 
absence of the dot , and changing a dither matrix size... 

... rank bit value is !, 0 ,f as the result of comparing some one picture 
element, two- dot lines, that is, four dots in total are written in a 
memory 13 in correspondence to one picture element of . . . 
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ABSTRACT 

PURPOSE: To increase the number of contrast gradations by setting the 
contrast ratio of dark dots and light dots near a value satisfying the 
prescribed relation of an equation in a picture recorder representing the 
contrast with the space factor of dots in a block. . . 

...CONSTITUTION: In expressing the contrast by means of the space factor of 
dots to a block comprising n (3X3 in this example) cells, a light dot 
threshold value matrix A and a dark dot threshold value matrix B 
where the contrast of one picture element of an original picture is 
represented by a changing threshold number are set so that the order of 
arrangement of the threshold values is inverted. The relation of the dot 
space factor is set near Dl:Dd=l:n+l, that is, (n+l)-sets of space factors 
of light dots are provided to one space factor of dark dots , where Dd 
is a reflection optical contrast when the dark dots are recorded with 
uniform density , and Dl is a reflection optical contrast when the light 
dots are recorded with the same density as that of the dark dots . 
Thus, the number of gradations to be expressed is a maximum of (n+1) (sup 
2) . 
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ABSTRACT 

PURPOSE: To reduce the variance of density due to the difference of heat 
dissipating characteristics, by changing in stepwise the relation between 
the density level of an input picture signal and the electric energy 
which is applied to a... 

...CONSTITUTION: For a heat-sensitive recording head 1, the heat printing 
heat generating resistors la are arranged in a parallel and linear form and 
then divided into 5 blocks of (m) dots each to form a matrix of (m) rows 



and 5 columns. One side of (m. 



... switching circuit 2 and shift registers 3a-3d. Then a picture signal 
containing a half tone is supplied to a comparator group 5 through an 
input terminal 4 . The group 5 discriminates the picture signal into the 
threshold value of plural stages in response to the amplitude of the 
picture signal and gives... 

...encoder 6. Then a coded picture signal is stored in a data RAM 8. The 
gradation designating data delivered from a gradation designating ROM 7 
are compared by a comparator 9 simultaneously with the reading of the... 

...8 and then applied to the registers 3a-3d. As a result, the variance of 
density due to the difference of heat dissipating characteristics can be 
reduced. 
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ABSTRACT 

PURPOSE: To improve a density reproducing characteristic through 
permitting an output density for an input density to probably make 
upper and lower distributions of a central value, by deciding a generating 

...an instantaneous value against an input through adding the second signal 
given by a probability density function having said generating 
probability as a variable to an input density signal... 

...CONSTITUTION: A picture having variable density is scanned and a 
picture signal according to the density is generated from a picture 
signal generator 1. Further said picture signal is added to... 

. . . device 4, and a picture signal corrected in the corrector 4 is recorded 
in a variable density picture recorder 5, thereby recorded dots of a 
recording medium 6 are formed by the storage 5. The second signal from... 



...valve is a value ranging 0.25-2 times the input value corresponding to a 
threshold value of output density . 



